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ABStRACT 
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. , This publication h a basic core of instruction in Forestry 

Oklahoma. Today,, teachers of vocational agriculture are faced with increasing problems 
of what, to t^ach^ and whom to servef the student of today, who will be the agriculturalist 
of tomorrow/ needs to be a well-edupated individual who is constantly seeking information 
on which to base the. many decisions he is required to make. The purpose of this guide 
is to assist teachers in inrfproving instruction in Fprestry in Oklahoma. 

, Appreciatlqh ' is expressed to the many individuals who helped in t^^^ 
of this publication; the teaching of vocational agriculture/ sh^^^ becbme more effective 
with, its use. > ^ , \ / . 

• ■ . ■ ■ . ■ ■ ■ ^ ' "* ' ' ■ j ■ ' 

■ ' '■ ■ ■ . . ' ' . " * I 

• , ' •Francis^T. Tuttle/ State Director 

State Department of Vocational 
and Technical Education 



Byrle Killian, State Supecvisor 
Vocational' Agriculture 



PREFACE 

. Vtfith a rapid increase in technology and technical procedures, the forestry induWy 
is currently hard pressed to fill technical and skilled jobs with ^qualified people, ^hey 
r^pnize the advantage^ p^^ having school trained personnel that can "hit the ground 
running." . * ' \ 

Every effort has been made to make this publication a biasic, usable forestry curriculum 
to produce a forestry aide capable of filling, industries' needs. 

the curriculum is designed td be preser>ted in numerical order. Each ynit serves as 
a, building block for the units following. However, each unit can be presented out of 
order, but this will require additional bac^round instruction. 

One vital part of instructidn-SAFETY-is pot included in this publication. Because 
..of the varied laboratory conditions and the numerous types of equipment used, safety 
procedures would add as much instructional material as is presented in this publication. 
This author advises -that safety not be left out of instruction. Each instructor should 
supplement this publication with safety materials. 

After completion of these twenty units of instruction in d high school program, each 
instructor should be able to proudly send his students to responsible jobs^ in the fQEp'st 
industry or to a higher education forestry program. 

Ed Cift^s , - 

Consultant Forester 
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USE 'OF -TttfS PUBLICATIO?!- 



InstruGtional Units^ 



The.Forestry curriculurri inclUcJes six areas! I^ach are^ consistf of one or more units 
of instruction/ Each instructional^^ t^^^ includes behavioral objectives, suggested activitiesr- 
for teachpr an?j/student, inforfnatiori^ sheets/ assignment'slJeets,7o^ visual aids; a 

test, and artswfers to the test. Units are plarined for more /than one lesson or class period 
of instruction. ^ 



help him determine: 



Careful study of each instructional gnit by the teai^her wi 

The amount of material that can be' covered in\ach class period. - 
The skills which must: be demonstrated. ' ^ 
. 1. Supplies needed;, ^ /\ 

2. Equjprnent needed • 

3. , Amount of practice needed • ; , * • 

4. Amount of class time needed for demonstrations 
Supplementary materials suclT_as pamphlets arid filmstrips that must be ordered: 
Resource people that must be contacted. ' ' 



A. 
S. 



Objectives (Whitg) 

.t ' ^ ' '*'' •.- . 

Each unrt of instruction is based on behavioral or^, measurable objectives. The! 
objectives statfe the goals of the course in such h way that' both teacher and stdbent will 
knovv the' changes in behavior expected to' occur as a result of the instruction. In sHort, 
objectives are a means of providing a^sense of direction and accomplishment for the stiklent. 

' . . . ■ : • -"^ / 

Behavioral objectives are stated in two forms: terminal objectives stating th/subject 
matter to be covered in a unit of instruction arid specific objectiVeVsJ^ting the student 
performance necessary to ^reach the jgoninal objective. Specific objectives/ are most 
important in regard to teaching the unit. Before attempting to teach- a t/nit, terminal and 
specific objectives must /be explained -to^ the student in order for him to foiow what is 
expected of him. ^ . ■ - 

Since tl;)e objectives of the unit provide direction for the teaching/iearning process, 
it is importantxfor^-the teacher an^tudents to have a common understaildirig of the intervt^ 
of the objectives. *A Hmited nurrirffr of pertormance terms have been ijsed iit the objectives" 
for this curriculum* to assist in ^rornoting.'thVeffectiveness-of the co^rimurtication arrfdng 
all individuals using the materfels. . , * * /i . ' 

• ' ■ ' ■ ' \^ ' ■ . ■/ ■ • ■ • ^ ^ 

Following is a list of perfanriance terms and their synonyms vvhich were used in 
this material: v >^ 




* Name 
laBeT 

List in writing 
List orally 
Letter 

• Record' 
Repeat 



Identify 
Select 
Mark. ' 
Pjoint out 
Pick *out 
Choose' , 
Locate 




Describe 
Define 

Discuss* in writing 
Discuss orally ^ . 
Interpret \ 
Tell how 
Tell what 
Explain 



'■•\ 



p ■ 




Distinguish 
• Discriminate 



Construct , 
Draw . 
Make \ 
Build-. 
DiBsign 
.Forrnuj^te 
Reproduce 
Tfimscribe 
Reduce 
Increase 
Figure \ 



Pefriohstrate , 
^ $lh6w your Work 
-Show procedure 
' Perfdrm an experiment 

Perfprtn the steps f ' 

^Operate / . ^ 
; Remove ^: ; ' \ " 

R^lace , ' - . - ^ 

^ Turn off/on . ' > . • . 

(Dis) assemble _ ' ^ ; 

^ (Dis) connect 

Reading tif the objectives by the student should be followed by' a class discussion 
to answer any questions concerning performance requirements for each instructional unit. 

Teachers shourd feel free to add -objectives which will fit the material to the ne'eds 
Qf their students and comrnunity. When a teacher adds objectives, he should remember 
to supply the needed information, assignment and/or job "sheets, and cMterion tests. 

Sucf qested Activities (White) ■ \ r 



Each unit of instruction has. a sug^gested aptivities sheet outlining steps to. follow 
in accomplishing specific objectives. The activities are listed according to whether they 
are the responsibility of the instructor or the student. ^ y 

instructor : Duties ettbe instructor .will vary according tp the particular unit; however, 
^ for best use of the material they should include the following: provide studer^ts with 
objective sheet, 'information sheets, assignment sheets, and job sheets; preview 
filmstrips, make transparencies, and arrange for resource materials and people; discuss 
terminal and spjBcific objectives and information sheets; give tjest.. Teachers are 
encouraged to use any additional instructional activities and teaching methods to aid 
students in* aadomplishingr the objectives.. ■ 

Students: Stadent activities are listed which will help the student to achieve the 
objectives for- the unit. 
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Informatio n Sheets (Green) ' , . v ^ - ^ 

■ " • . . • ' ' ■ . " ". ■ 

Information sheets provide content essential for meeting the .cognitive (knovyledge) 
objectives-of the unit. Thevteacher will-find thgt information sheets serve as an- excellent 
guide for presenting the background knowledge necessary to develop the skills specified 
in the terminal objective. . ' , ^ ^ . 

Students should^.read the information sfieets before the information is discussed in* 
class. Students may take additional notes on the * information sheets. 

Transparency Masters (White) , . - 

,1. . \ ' ' ■ • ■ • ' ' ■ 

Transparency masters provide information in a special way. The students may see 
as well as, hear the material being presented^ thus reinforcing the learning process.: 
Transparencies may present new information or they may reinforce information presented 
in the information sheets. They are particularly effective for sijch activities as learning, 
and locating the ^arts of a machine. ^ / 

Transparencies"' should be made and placed in the notebook where they will be 
immec^atgly available for use. Transparencies direct the class's attention to the topic of 
oTscussion. They shbuld be left on .the spreen only when topics shown are under discussion. 
(NOTE: Stand avvay from the overhead projectbr when discussing transparency material. 
The noise pf the projector may cause^ the teacher to speak top loudly.) 

Assignment Sheets (T^n) . ^ 

Assignment sheets give direction to study and furnish practice for paper, and pencil 
. activities to develop the knowledge which is a necessary prerequisite to skill development. 

These may be given to the student for completion Jn class or they may be, used for 
^homework assignments. Answer sheets, are provided-which may be used by the student 

and/or teacher for checking student progress. * * 

Job Sheets (Blue) , ^ . ^ 

>• . Dob sheets are an important segment of each unit. The instructor should be able 
to;.-and in ^most situations should demonstrate the skills outlined in the job sheets. 
Procedures outlined im the job sheets .give direction to the skill being 'taught and allow 
both student and teacher .to check student progress toward the accomplishment of the 
skill. Job sheets provide a ready outline for a student to follow if he has missed a 
demonstration. Job sheets also furnish potential employers, with a picture of the skills 
being taught and the performances he. might reasonably, expect from a person who has" 
had this training. \' . ' . ' 

Test and Evaluation (Yiellow) 

Paper-penclj and pWformance tests have been constructed to measure stucfent 
achievement of each objective listed in the unit pf instruction. Individual test items may 
be pulled out and used as a short test to determine stuglent achievement of a particular 
objective. This kind of testing mtfy be used as a daily quiz and -will help the teacher 
spot difficulties tfeing encountered by students in their efforts to accomplish the termtfial' 
objective. Test items for objectives added, by the teachet/ should tie constructed and added * 
to the test. Progress sheets are provided for student and teacher to record acceptable 
performance of skills outlined in job sheets. . / . 
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Test Answers (Pink) • v \ 

Test answers al;e provided ■for each unit. These may be used by the teachW and/or 
Student for; c^^^ the objectives. S - \ 
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. . ■ /■ .UNIT r ■ -' / " > y ^ . -'y 

TERMI.W'AL OBJECTI^ / ^ • 

... *■ * ■ . ■ ' [■■■■ ■.. • • ■, - ■'■ 

After icompletion of this,unit, the stotjent shoOld be able to describe hoW a tree grovvs 
and. Ii3t the important parts of a tree: He should be able to list the classifications of 
stends of trees and identify trees Jjased on tree classifications of size and tree crowns 
•^Th^s knowledge will be evidenced through demonstration and by scoring eighty^five percent 
on the unit test. - " ^. , - 

• . , " SPECIFIC OBJECTIVES 



After c^fpiitftion pf this unit the student should be able to: 

1. Mal^ch terms associated with tree growth ^nd forests, 

2. List the three main parts of a tree: ' • 

' . ■ ..... ^ . - . 

^3. Xist the foufr parts of tree crovyns. 



f - ' 4, ' :Label the five parts of* a tree trunk when given a drawing of an exposed. 

tree trunk. , * •' ^ _ / ; - ' 

, " ' ■ « ' ■ ■ ■■ 

• - 5. Label the three parts of the tree roots when given a drawing. ; , 

6. DescrijDe thfe general process for photosyrjthesis wh^ni^given a list of te^^ 

7. List the two kinds of wood formed in an annual ring of diameter growth, 

8. Name five terms used for classifications of" ttees by size,' 

9. Identify tree classifications based on tr^e crowns when given a drawing of 
a^group ^of trees. - " , , • 

' 10. .- List four classifications of stands for trees. • / \ 

r 11. Identify the^ six forest regions of the United States, when given a map 
drawing. . \ . ' , . 

>^ 12. Demonstrate the ability to: ^ ' ' 

;^a,^ Identify trees using size classifications, . . 

» * b. Identify trees using crown -classifications. * . 
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THE FORESTS 
UNIT I ^ 

' ■ • . ' ^ •.- . 

.SUGGESTED -ACTIVITIES 



nstructor: ' 

•-•^ ' ■ 

A. Provide studelits with pbjective sheet. . ' • 

B. Provide students vvith information and assignflient rsheets. 

C. Make transparencies. . ! 

« .■ . ■ . A. . . . • 

D. Discuss terminal, and specific objectives. 

E. ^ Di^Us; information and assignment sheets, 

F. Arrange fielcf trip to allow students the opportunity to practice identifying 
trees using size and crown classifications. 

G. Give test. • * 
II. Students: 

A. Read objectives. • 

B. Study information sheet. , 

C. Complete assignment sheets and turn in to instructor for grading. 

D. Participate in field trip. 
♦ E. Tqke test. 
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INSTRUCTIONAL. MATE RIALS 



I. Included in this unit: 
• A. Objectives 

B. Information sheet 

C. Transparency • masters 



1 ^ 

1 . TM 1-Main Parts of a 'Tree . 



TM 2- The Trunk 
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3. TM 3-Photosynthesis . . ♦ ' • 

4. TM 4-Tree Classification by Tree Crown 

5. * TM 5--Forest Regions of the United States 

D. ASsigrti^HPeets * . 

1. Assignment Sheet #1--ldentify Trees Using ISize Classifications 
^2. Assignment Sheet #2 -Identify Trees Using Crown Classifications 

E. \, Test ... 

F. Answers to test 

Reference-Allen, Shirley Walter and Grant William Sharpe. An Introduction to 
Anwrican Forestry. New York: McGraw-Hill Book Co., Inc. 
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THE FOffE^TS 
UN It: I « 



, . , -INFORMAttON SHEET 
Terms and definitiohs . 



V 



A. ' Tree*-A woody perennial that attains- a height of 8 feet or more, has a 

single unbranched trunk of at least 2 feet/and is at least 2 inches in diameter 
at DBH , 

* 

B. Perennial-A plant living more than 2 yegrs 

C. DBH (Diameter Breast Highl-Measured at 4 1/2 feet from the ground 

D. Softwopd-An evergreen tree with needles and scalelike leaves 

E. Hardwood"A broadleaf tree that loses its leaves 

F. Twig-Current year's growth of the stem * 

G. Innerbark (Phloem)-That part of the trunk that transports tree food 

H. Cambium -That part of the tree that gives growtfi and produces more wood 

!. Sapwood {Xylem)"The living part of tree wood that ■ ansports water and 
nutrients to the leaves 

(■.'■■■» 
J. Heartwood (Xylem)- The center of the tree tfiat is oead wood 

K. Taprpot Tfie largest root of tfio root system 

(NOTE; Not all trees fuive a taf)root.) 

L. Lateral root.Tfio side root of the root system 

M. . Root tip -Tiie very end of tfie roots wfiere water and nutrients are absorbed 
into tfie tree . " • 



N. 



PiiotosyntiVesis Process of making food from water, nutrients, carbon 
dioxide, and sunlight 



0. Annual ring T[)e layer of wood fortned in a seastw vtfi 

P. Seedling A tree up to 3 feet tall 

Q. *Saf)lin() A tree talhn tfian 3 iocv hut l(?ss than 4 in "^BH 

R. .I\)le A tree 4 incites DBH to 1 1 .9 inches DBH 

-S. " G tof H ltir d - A - n <) e 1J inchuTi DBH to g^-.O- i nchoo D QII 



INFORMATION SHEET ^ 

T. ' VeteVaii- A tree 24 inches DBH + _ ' 

U. Dominant--A tree tfiat receives full sunlight on its crown 

V. Codpminant-A tree that receives sunlight on the top of its crown and 
partially' on the sides 

W. Intermediate-A free that receives, sunlight partially on top of its crown . 
X. Suppressec^ \ tree that receives no sunlight' * 

Y, Stand--A group of trees clustered tpgether^ based on their age, size, 
composition, or other criterion - . ' 

Z. Forest- The grouping of stands of trees 

II. Main parts of a tr6e (Trar;isparency 1) 

A. Crown \ ' ^ 

* B. Trunk \ • ' • 

C. Roots 

III. Parts of the crow^ 

A. Leaves 

B. Twigs 

C. Flowers 
^D. Fruit . \ 

IV. Parts ^f tffe^*Tfij^ 2) 
A. Bark 

\ B. Ihnerbark 

C. CtirTDium 

D. Sa[)wood 

E. < Heartwood 

Parts of the roots, ("1 ransparency 1 ) 

A. Taproot* 

B. Lateral root 
C. 
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A/I.. Process of photosynthesis (Transparency 3) 
\ ' A; Carton dioxide from the air • 

^ -v B. 'Water and rrutrients. from t)ie-s,oil - v • ? 

C. . Sunlight from sun . - . ' 

**" •• '*'■. ' . 

. • -* ^ . ^ ' ' 

D. Glucose sugar in tree food * \ 

*\ ' ■■, ■ 

«• - • E. Oxygen released to atmosphere \ • ' . 

(NOTE: This process occurs in green leayes.) , 
F. Chemical formula: / . ■ 

. ' . ■ , Carbon, dioxide + water and nutrients suhlight-^lucfcse sugar, + oxygen 

V\\^ Diameter growth (Transparency 2) | 
* A. Springwooc^.^anraual rin' j 

B. " S Timerwood annual n i.. ' . 



Tree 


c ossifications 


A. 


Seedling 


B. 


Sapling 


c. 


Pole 


D. 


St^1ndard 


E. 


an 


Tre_ 


;.ifications 


A. 


ominant 


B. 


( jdominant 


C. 


1 termediate 


Q, 


S^ oppressed 



vn (Transpdrenc: 4) 



%. Stand classificalidns for -trees 
A. Age ^ 

Example: 30 year old stand 

17 



8- A ' 



INFORMATION StlEET 

B. Size ' " ' . ^ 
. Example: Pole timber stand 

C. Composition 

1. Pure stand 

• ' * "* 

^ , Example: Shortle^f. pine • ^ '\ 

2. Mixed stand • r 
Example: Pine and hard\A/ood 

XI. Forest Tegions (Transparency 5) 

A. Tropical 

B. F^ocky Mountain • \ ® 

C. Pacific Coast , 

D. Northern 

E. Central Hardwood / 

F. Southern - 
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MaihlPajrls^of a Tree 




li) 



CROWN 



Twigs 
Flowers 
Fruit ' . 

TRUNK 

• * 

Bark 

Innerbark 
Cambium 



Heartwood 

ROOTS 

Taproot 
Lateral Root 
Root Tips 
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Fic. 3-1. A map showing the natural forest regions of the United States. The Alaskan Forest is seen'in the inset. 
{Courtesy of U^SjQjest Service,) , ' • 
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THE FOf^ESTS 
UNIT I 



Assignment sheet #i--identify trees using size cussifications 

Identify trees indicated by the In^tFuctor to: • ' * 



Seedling - JJp to 3 feet tall 
Sapling - 3 feet to less than 4 inches DBH 
t Pole - 4 inches DBH to 11.9 inches DBH 

Standard - 12 'inches DBH to 23.9 incites DBH 
Veteran - 24 inches DBH + ' ' 



Place an "X" the blank indicating the proper identification. Wher Jhed turn in 
10 tne instructo^sfor evaluation. , 



^#beci 



Tree No.' 


Seedling 


Sapling 


Pole 


Standard 


J5*^ 

, vcier an 


1- 








* 




2 

— J_ 






rd — ■ 


— : — 




3. 












4: ; 










♦ 


5. 












6. ^ 

.^7 - - _ . 
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11. 












12. 
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14. 
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THE FORESTS 
UNIT ' 



ASSIGWiyiEIMT; SKf 61 #2--l;DENTf FY TREES USINC CROWN CIASSl FIXATIONS 

• '[ ■ .■ ;• . ^ ■• » 

HSentify trees indti iiiiift'bBy the instructor as to: , ^ ' » 

•^^ Xioxr^^^Sk-j^cejyie^ full suniight on its crown ♦ 
. Codfl^fent-Recews^sun light on top arrt partially on the sides 
I nte ijjii? ite~^eca»ipes ^sunl igh:t>gpamaJJ V ^ top of crown 
^. . Suppneswd-Recews no /sunlight 

Place. 9n "X"Vin''tr^ylank indicating the'proper identr^cation. When finished, turn in 
to the instructor 'fopevatuatron. , ^ ^ ■ 



Tree N9. 


Dominant 


Codominiant 


Hs^ternnediate 


Suppressed 


1. • ■ 

-t — ^— = — '— 


— -4 , 




* 


> 


2. , 


.. , • ' ■ \ 






"7' 




• ■■ ^ 


r — ^ — ^ 




i 


4. : 


r-— . , , , 




* f 

— ^ /-T — i 




5. . 




i ■ ■ f • ■ , . 




1 

•* 


6. 






V,." a/ . ■ 


f 


V 

7. 




■ "* \ 






8. • 


— 








9- 






— ^ (_ i 




TO.' ' ■ 










11.-^ 




















13. ', 










•14- ■ 










15, 






♦ 





f 
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THE FORESTS 
UNIT I 



Match th#4ternrts oh 'the right^^^^ the correct definition. 



^a. A woody perenhial tmt attains 
a"height of S^fiet more, has 
a single un^^fanched trunk of at 
least 2 feft, 'and' is at least 
2 inches in diameter ^ DBH * 



_b. A^FJlan^ living more than years 

c. Measured at 4 T/2:feet f rom : 
^ the ground ' \ 

d] An evergreen tree with needtes- 
and scalelike leaves 



e. A broadleaf 'traWhat Joses 

J. Current yeaj^s growth of the stem 

J. That j)ifn of the trurik that 
transports tree food ' 



h. That part of the tree ttiat gives 

^ growth and produces 



more wood ■ 



/ 



J. The living part of tree wood 

that transports water and nutrients 
'to the leaves » • 

J. The center of the tree that is 
dead wood 

The largest root 'the root system 

I. The side root. of the root system 

^m. The very end of the roots where 
water and . nutrients are absorbed 
into the tree 

^n. Process of making food from water, 
nutrients, .carbon dioxide, and 
sunlight '\ 

o. The layer of wood formed in a 
season's growth 



\ 



8. 

9 

•10. 
11. 

:2. 

13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 



Softwood 

> 

Cambium V: 

Taproot 

Veteran 
^Pole 
, Stand 

Seedling 

Tree . . 

Standard 

Sapling 

' Lateral root 

DBH (Diameter 
^ Breast High) 

jinnerbark 
(Phloem) 

Codominant 

Annual ring 

Root tip . 

Suppressed 

Perennial 

Twig 

Photosynthesis 
Forest 



Sapwodd 
(Xylem) 



24-A 



< 



P- A tree up to . tall 

^q^A tree taller tsmit 3 feet 
but less than mdhes DBH 

J. A tree 4 inch# MH to 1 1.9 
inches DBH / ; 

J. A tree J 2 indiej» 5»H to 23.9 
inches *DBH 

J> A tree 24 inches OfiH + 

jd. A tree that reoM^ full 
sunlight on its CT*wn 

v. A tree that recawei sunlight 
on .the top of its crown and 
partially on the sides ^ 

W..A treejthat receives sunlight 
parijj|hlw)on top of .its crcrwn 



^x. A tree that receives no sunlight 

^y. A group of trees clustered together 
basied on their age, stze, 
composition, or other criterion 

z. The grouping of stands of trees 



2. List the three main parts of a tree, 
a. 
b. 



23. 
24. 
25. 
26. 



Intermediate 

Dominant 

HanMwood 




List the four parts of tree cr: 
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Itiabel the parts of tNs «ree trunk beloW, 




32 



tifescribe the general process for . photosynthesis from the (ist of terms given 
below. ' 

sunlight ' 
glucose sugar* : . 
. water and nutrients 

carbon dioxide r ' 



a. 

d. 



+ b.. 
+ e. 



ancr . 



+ c. 



List the^ two kinds o^ wood formed in an annual ring of ^diameter pewth'. 
a. 

Name the, five terms used for classifications of trees by size. 

a. . - ;. 

b. • 

c. , •' 

d. V ■ , ^ ' : ' > ' ' 

. ^ ■ 

Identify tree classifications based on tree crowns from the drawing given below 
by placing a "D" for dominant, '-CD" for codommant/"t' for Intermediate, 
and "S*' for suppressed. 



c. 
d. 
e. 
f. 

g. 

h. 



' fa. " 




h. 



1 
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10. ; , liist four classifications of stands for trees. 

^ ' , * * 

' b.- ' ■ ■ . , ■ 



1) 

2) 



IT. Identify the , six forest regions of the United Statejh shown on this -map. 



b. 



e. ■ 




12. Demonstrate thf aoili' to: 

a. Identify tr^ usi size classifies ons. 

b. Identify tr=*f using crown cjtjssi- nations. 
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im FORESTS - 
UNIT I ' 

ANSWERS Td'TEST 

1- 8 Ijv 1-3 m. 'l6 , s. 9 . • y. ; 6 ' 

z. 2-1 



a. 


o 






m. 


ID 


■,. S. ' 


9 


b. 


H ■ 


h. 


2 


n. 


2Q 


t. 


4 


c. 


ir 


i. 


22 


0. 


15 


U. 


24 


d. 


1 


j- 


26 


P- 


7 


v. 


14 


e. 


2E 


k. 


3 . 


q- 




w. 


23 


f. 


1? 


1. 




r. 


5 


X. 


17 


a. 
















b 

















a/ 3ar- 
b. nneroark 
Carre ium 

'V:-. 3d 

c Taoroot 

era! root 
c P' - tips 
a C on dioxidp 

t VI' and njtr-i^^ 
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8. 



9. 



TO. 



11, 



a. Sprinbwood annudi ring 

b. Sumnr erwopd annual fing 
Seedliig V 



Sapling 
Pole 

d. Standard 

e. Veteran 

a. D 

b. I 
c. 

d- 
e. 

f. 



S 
D 

s _■- 
c 

g. s . * 

h. C 

a. Age 

b. Size 

c. Composition . 

1) Pure 

2) Mixed 

a. Pacific Coast 

b. Rocky Mountain 

c. Nprthern 

d. Central Hardwood 

e. Southern 

f. Tropical ^ 

12. Performande skills will be evaluated to the satisfaction of the instructor. 
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IDENTIFYING OKLAHOMA TREES 
' UNIT I 



INAL OBJECTIVE 




After completion of thif unit the student shou ld be able to identifyMeaves by composition/, 
shape/ margin, and arrangejrie^h^^^ should be able , to use these\tei'ms with a key tb 
identify Oi<lahoma trees. This knowledge will be evidenced through demonstration and 
by scoring eighty-five ' percent on the unit test. : ' 



SPECIFIC OBJECTIVES 



After completion of this 4in it, the sjudent should be able to: 



Match term? 
definition. 



2. 
3. 
4. 



associated with identifying Oklahoma trees talthe corlrecrt' 



Distinguish between the characteristics for gymnosperms and angiosperms. 
Label the pprts of a simple leaf oh a given diagram/ I 
Name th^fpur types of veins found in tree leaves^ 



5. '\ Match the type of compound leaf tcmhe correct definition. 



6. 
7. 
8. 
9. 



V 



Label leaf shape^When given a list of t^ms. 
Label leaf margins\vhen given a list of terrtis. 
Identify leaf arrangements. \ 
Demonstrate the ability to identify trees using a\key. 



\ 



'A 



i ibENTIFYiNG OKLAHOMA Tl^EES; 
c UNIT I 



SUGGESTED ACTIVITIES 



• I.- ■ Instructor:- ■ ;■' ^ > ■■' ■ ■ •" 

A. ' Provide students with objective sheet. 

B. Provide students with information and assignrnent sheets. 

C. p^iscuss information and assignment sheets. / 

D. Discuss .terminal and spTecific objectives/. ^ 

E. ./ Arrange field trips to allow students to collect and identify leaves by shape 
/ and margin. Also, provide students with an opportunity to use a key to 

/ idemjfy tree species and leaf arrangements. ^ 

■ /'^'" ' ■■ ■. ■ ■ ■ ■ - 

/F. Give test.' ' - ^ — 

■ ,/■,•■ * ' 

11./ Students: ' * . , 

■/ ■ ■ ... ■ , . 

. A. Read objectives. 

B. Study information sheet. 

C, Participate in field trips. ' / 
p. Complete assignment sheets. ■ 

E. Take test. ' : 

. INSTRUCTIONAL MATERIALS V 



hjcluded in this unit: 

A. Objectives 

B. Information sheet 

■ - . ' ■ ^ 

C. Transparency masters 

1. TM 1"Leaf Parts \ 

2. TM 2-Simple and Compound Leaves 

3. TM 3- Leaf Shapes 

4. . TM 4-Leaf Shapes (Contmued) 
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7. TM 7-Leaf Arrangennehts 

D. Assignment sheets 

.1.. Assignment Sheet #1-ldentify^eaf Shap^^^ and Margins ' 

2. ' Assignment Sheet >#2-ident'rfy lleaf 'Arrangements and Tree 
Species Using a Key 

E. ■ Test ; ^ ^ ■■ ■ , v.. ■ ■ 

- ■ ■ , • ■ ■ • ■ . ■■■■ • . 

F. Answers to test 

■ • • . ■ ' ■ . ■ ■ , . ■ ■ . 

References:. , 

A. Phillips, George R., Frank j; Gibbs, and Wilbur R. Mattoon. Forest Trees 
» of Oklahorha. Oklahoma City, Oklahoma; State Forestry Division. ^ 

■ '. 

B. Harlow, William H. anc;! Ellwood S. Harrar. Textbook of Dendrology. New 
York: McGraw-Hill Book Co. 



IDENTIFYING OKLAHOMA TREES ' 
UNrT I 

INFORMATION SHEET 



Terms and definitions 

A. Fruit-The seed bearing product of a plant 

B. ^Gymnosperm-Plant bearing naked seed^ 

C. Evergceen-Always green; year-round 

D. Resin duct-Minute opening in wood filled with resin 

E. Cone-A fruit formed of overlapping scales 
Angiosperm-Plant bearing enclosed seeds 

G. Deciduous-Lea^s^fall each auturhn 

H. Pore-A cell opening in angiosperms; occasionally visible to the naked eye 
Lfef composition-Refers to compound leavps 

J- Simple leaf-One blade ' * ' 

^ (NOTE: A blade is the expanded portion of a leaf.); 
l^'. Compound leaf-Severaj^leaf lets to form a leaf 

*L. Key-A systern of grouping species to be readily identified using JeaveS and 
othjpr . charapteristics - ^ 

M. Leaf arrangement-The location of leaves on a stem 

N. Sinus-The separation between lobes 

0. Dichotomus-Branching by forkil:ig in pairs 

P- Node-The point -on a stem where a leaf is found 

Characteristics of gyoinospprms^and angiosperms 

A. Gymnosiperms-Open seeded^ 

1. Generally evergreen 

2. , Called conifers or softwoods > ' 

3. Wood has no pores, but resin ducts sometimes (^o 
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INFORMATION SHEET 

— ' 4. ^ Leaves are needlelike, scalelike, or awMike 

'5. Fruit is a woody or fleshy cone 
P. Angiosperms-Closed seede.d 

1. Generally deciduous , 

> 2." Called br9adleaf or hardwoods 

3.. Wood has pores and no resin ducats * . 

4. Leaves are broadened; expanded blades 

^5. Frijit is dry or. fleshy and encloses the seed 

III. Simple leaf parts (Transparency 1) 

A. Veins-Conduction system V 

B. Midrib-Main vein extended from twig through a\ petiole 

C. . Blade-Expanded portion of a leaf 

D. Petiole -Stalk of a leaf 

E. Bud-New shoof or flower; also indicates the beginf\ing point 0^ ^ leaf 

IV. Types of veins 
^ A. Pinnate ♦ , 
^ B. Palmate 

C. Arcuate 

D. Closed " ' ' ' . 

V. Compi^nd leaves (Tcansparency 2) \ 

A. Odd pinnate -Has a terminal leaflet ' \^ \ 

B. Even-pinnate-Even number of leaflets \ 

C. Pinnately trifoliate -Three leaflets \ 

D. Palmate- All leaflets from the same point on the petiole \ 

E. Palmately trifoliate -Three leaflets from same point on the pnti" 

F. Bipinnate-Second division of leaflets 

G. Tri|Jinnate -Third division of leaflets 
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INFORMATION SHEET 

Leaf shapes-iTranisparencies 3 and 4) 

A. Acicular-Needlelike 

B. Scalelike-Small, short, sharp-pointed 

C. Linear-Long and narrow 

D. Oblong-Long and wkie 
E* . Lanceolate-- Lance-shaped'' 

F. / Oblanceolate -Inverse lahce-shaped 

G. Ovate- Egg-shaped 

H. . Obovate-lnverse egg-shaped V 
L Elliptical-Shaped like an ellipse 

J. OvaK-A broad ellipse 

K. Orbicular-Circular : / 

L. Reniform-Kidney-shaped 

M. Cordate- Heart-shaped 

N. Obcordate- Inverse heart-shaped 

0. Cuneate-Wedge shaped 

P. Deltoid-Triangular 

Q. Obdeltoid ' Inverse triangular 

R. Rhomboid-Diamond shaped, 

S. Spalulate -Spatula shaped 

T. Sagittate-Arrowhead 

'U. Hastate- Spearhead , ' 

V. Peltate -Shielrf sfiaped 

W. SutHjjate- Expanded point 
Le^jf margins (Transparencies 5 and 6) 

A. Rovdl^uto Turnod under 

B. Entire SfDOotfi edge 




INFORMATION SHEET 

C. Repand-Wavy 

D. Sinuate-Very wavy 

E. Crenate-^unded teeth 

F. Grenulate-Finely rounded teeth 

G. ^ Doubly crenate-Large and fine round teeth 

H. Dentate-Sharp teeth pointed out 

I. Denticulate-Fine dentate teeth 

J. Serrate-Sharp teeth turned up' 

K. Serrulate-Finely Serrated 

L Doubly serrate-Coarse and fine serrations 

M. Divided-Sinus extends to midrib 

N. Lobed-Rounded sinus 

0 , Pinnately lobed-Lobing fromlnidrib 

P. Palmately lobed-Lobing from base of leaf 

Q. Cleft-Narrow, sharp sinuses 
\ f 
R. Parted -Cleft extends to midrib ^ 

VIM, Lieaf arrangements (Transparency 7) 

A. Alternate-One (ea^«-dt^ node 

B. Opposite-Two leaves at a node 

C. Whorled-More ^han two leaves at a node 
IX. Using a tree key 

A. General^y dichotomus 

B. Key includes:, 

4 

1. Choice of »gymnosperms or angiosperms 

2. Choice of leaf arrangement 

3. Choice of type of leaf composition 

4. Continued choice until a species of tred^ is reached 
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FoRi'ST Trkes {yi Oklahoma 



Forest Trles of Oklahoma 



15 



SUMMER KEY.TO THE GENERAH)F OKLAHOMA TREES 

Biscd Prminly on L«avej ini Fruil , ' 

I • LiivM needlHike, najllik! or iwlihipd , V ' ,GrinnMpinRI 

. 2. Leavei iKerniite on An sifin or in fa^cidfs; Inilt \ mt\ 
I Lnvfj pfni^tent /in fuciclM o( two to five) , . 

' • / ■ ^ ' ■ ' I 

Ldvri and btandlcts (jcciduou) (alternatf) 



2. Lffcd fipposile or wlioflfd, scale Jib (^r. a^hhiippd.; frui|,l)err)&lik! 

with 1 io4 sffd! . / . , . 3 

1. Lcjvfi broid (net vtiwd) ; 

2 Leivn opposite, ^ * 

3 Leaves simple. ^ 

4 Leaves palmatfly lobed q , 

, f Lfjvn without lob«. - ' j 

I Leaf tfiarjins serratt , • . *;'. I 

6. jfid jomMimei midnh tujIv fnininto^e 

'6 Not i\ jhovf 'v ; 

7 l>iv^< ifrjip abovf mnidlp, Ipplh inrurvfd, (ruit blur purple, 
f i|jen)n< ind lallin^ m farly ^unim?r ^ ' 

' . ' ' * t ■ , ! 

I Iravps sffrjte the lull Ipn^th n( margin; Iruit rippninj in fj|l{ ivlth 
ifjrltl aril . . 



(Pines) 
Taxodium 
(CyprwO 



\ Juniperui 
V(Ccdiri) 
Anfioipirini 



Acer 

(Miple) 



Viburnum 
(Blafk hiw) 



(Swanp privet) 



Evonymoui 

, , ' ■ : (Wihflo) 

n Leil mt%m entire, j 

■fi Leavfs 7 to t'l irtrhes in Ini^lh / * I * 

J ln\t\ uMMlly in whorlj '\\ I (tp t'aprnnt, IfJil > lonj f»piu|e Catalpi 

7 Lrivfi ^^nclly oppiuKf, tip rnuntirdi'lruit ovjle rap^tile; rpilb 

'rh.,mbm(l) ^ ' . V ] p,ijioj^i, 

, , , ■ . ; (Prince» tree) . 

h Uim \fs\ th.in ( inclirs'in Ifnulb, , 

7 Lcivrj latf'r,il Uifi< rurvinj \>)\\U ihf ippn, pitiolr|^ooved, 

Itiiit rd white ■ . | , Ccrniis 

i U'W\ and Irmt n^i » above, 

, R L«.ivp\ odrn in ^lioth of 3 Ifrujt in hall \h heads; usujI y found 

^' ^''^^'f'i fdu) I , Cephjlanthus: 

; . ■ 1 ^ . , I (Butlonbushi 

« l.fM'fs \l:ic!ly fijipoMif (coar^fly nei \pinfd hrlow; wlii> flowers 



in tkMns (;( ,1) 
S l.fwfi nlnipniifiii 

< iiilnUlpJ)' r»iin[».iiind <B In i IpjiIhO ' 

' . * ' 

^ 4 Lfi^n |»ihiMi(»K' ffmi|Miiii,il . 

ii Lfavrs v^i[h 3 |,,ifif|v , * • ^ 

. ti I.e. UPS finrly sfrr.ilp. fimt Id^iddpr Iikr 

fi f.pJ\p^ riijht'l) srrntror fim' ' viiii,ir,is |(.|iir.| , 

') l.eaw-. wiifi more than 3 leallett | 
d Uaflft'S J til 't, liiM Of ui,irulj ^»■r^,lll•, : ^,,luJr^^ 



Chiiinanihus 
nian'i beard) 

Aeicului 
(Burkeye) 



Stjpliylej 
-iBIaddernul) 
Afer Npijuiiifn 
elder) 



' 6. l.fjirn to 11^ in^ri;ii>\ nilife ur finrl). utrjfrd, Irml a 
I LeiVM iltrrnaV 

3 'liiHS Mtiipk III ni)t, sie m?, H ) 

5 l.pavfs |.iitn,,irlv li)f,ri|, or rh,t nrrpl mhh? 

Ii(m'\ 111 Mniih jnd \iss,if|j^ 



iBflx elder) 
frre ^^fujrj Kraninus 

m 



fi {'Hp in IcniA and luiit diMitiilly inifliy; l^ivf^ with J 
Irniii bj<t' 



hlirirt Vims 
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'H 11(1 jilllP') 



Morus 
(Mulberry) 



Siisilras 
iSamfrii) 



7. Not ibove! ' ' ' ' 

I lltorhs present; fruit lleshy. 
I Thorns usually with lateral bDd}'i,frtii( an apple 



'A ■ ■ , , 

t. /Thorns without lateral budi; fruit with stony eirpeli 



Milui 
(Cnbipplt) . 

]' * . (Hiwthom) 

8. Th'ornj absent; Ifuil in icorn; (buds clustered at tni\ o( iwi|s; pith " * 
slarshiped) , i (Juircus 

(Oak) 

9. Leaf lobes bri^lle tipped (individual leivrs oflen cn'tire); birlt dark; 

wood poreropen Black oiks 

y Leaf lobes entire or gland tipped; bark |Hy; WDod pores closed ' 

#tyl9«' ,Whltioiki 

5. Leaves palmatcly lobed, 

6. Leaves star shaped, lobes finely icrrale , ' , ,., ' Liquidimbif 

(Sweet fm) 

6. Leaves broadly ovite/lobes not finely serrate; (buds inclosed 'by the 
base of. the petiole; outer bark of upper branches, and ypuni trunks 



scalin{ off leaving smooth while bark)' 

{ lum not lobed. 
1). Leaf margins eniire ^ > 

, 6 Leaves persistent, \i\ least dyrin^ part of winter). 
7 Leaves aromatic, under side with yellow reiin dots 

7. Lfjvp^ r^ot aroniatic or resin dotted. 
8. Margins more or less revolute; bark reddish. < 



Plitanus 

.liSycimore) 



Myrici 
(Win myrtle) 



MafJtolia 

'('iJ;--nber tree) 



♦ Viccinlum 
(Tree huckleberry)' . 

8 Mirjins sumelimes serrated, leaves iweet and yifld i yellow dye. , Syn^plocw 

, r 6 Leaves deciduous. 

- 7. Sap in leaves and bark milky;. (spines usually present; fruit oran^e like) Madura 
, , ' , ^ ' ■ (Bois d'Arc) 

7. Sap in leaves and hark .not milky, or at IHasi not conspicuously so. 
I ; Wood, batk and crushed leivei'^pity jron^iV, leaves often 2 or 5 
: lobed; fruit a blue , berry with i persistent scarlit calyi Sassafrik 
8^ Not 11 above. 

9. Leaves distinctly cordate . ^ [^rcii 

9, Leaves not distinctly cordite. 
10 Stipules and stipule scars ericirc m; the twi^ 

^10. Stipules and stipule scirs (if pre»ftii) not r»icirclinf iwij 
\ 11. Leaves 3-veinfd from base; frui Mmall^rnni or yel|o^» 

bark warty, (pith often chamhrrrii). Celds 

jckbcrry) 

. 11 Leaves not 3 veined from base; (ruit virioiis; birlr no( w, 

12. Bildsin rlUilfrjatendoftwis, (iniitani^ofnipilhstar'.' • fd) Quercui ip, 

\2. Buds at end of <wi| single, ^ ' 

13. Piih partitioned by woody plalfs. • . 

. U. Leaves often 10 to 12 inches in ttn^lh, (disagreeable odor 

when crushed) Aslmlfii 

' (Pi* M 

li Leaves leu than Ii inrhes in Ipnjlh, (crowded at ends ol 
lateral branches) 

lift > ' 1 * ' I""') 
U Pjih M\ piirtilioned by woodyiplitei, 

U, Pith chambered (at least in most branches; leaves. oblonc ' 

ovate, fruit pulpy with few or mjny flat seeds Dioipyros 

Ii .V. . ^ (Perjimmon) 

H Pith ni;l fhambered, 

16 Leaves oltpn laUrclfd on lateral braajho, spines present; 

leaves less thin 3 inches in h^lh ' Bumelii 

(Chittimwood) 

10. Leaves never fascicled; bramhes nut spinescent; leaves more 

than 3 Inchea in ltn|(lh (hrillnntly colored in fall) Ootlnui 

4 , , . ■ . ' i(Wl(e tree) 

»■ Leaf maf|in toothed ,or serrne, 

f Leavfi ptriiitent . . • 

]. Leavjl irofnilic, resin dotted ' 

, ' . ' (Wan myrtle) 

7. Liivea not la above, , 

I Leavesshirppointed, (spiny toothed, rarely e[»tife) lleiopari 

(Holl)) 



00. 
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K Lfjvc} not IS }bt)vt 

>. . ■ ' 

9. Lhvh 6 to 6 irichej long, mt\, \nM a yellow dy^ 

(■ LnvM detiduotis. ^ 
I Sip in Iravn and bark milky 

7. Sip in Itavo and birk not milky. 
B, Euds clustmd at end of twi|; piih nar shipid ■ 

8 Not as above. 

9. Budi with a single iiood like )(^le 



11(1 m\i9tu 
(Yaiip«n) 
Symplocoj tinclofii 
[Warn iu^ar) ' 

Morui 
(Mulberry) 

Quercui 
. 'lOakO 

Salii 

(WillJw) ' 



I Buds m(h more ihin 1 scale. 

10. ^uds distinctly stalked. 

U. Leaves coar>«l> iboihrd or with wavy marsini;^ s^eds ift a 2- 

' lianiamdii 

, (Wiuhtiml) 

11. Lejvej mth<hiiely jffratr.. wjvy ma^m; mUu w a conHike i 
strucijffj (pilh 3 an!;lifd) ^Inm 

10 Bbdi not dhtinclly stjlkid, ^ ^'^'^^^^ 

11. - UA blaJps about as bruad as liini;, ' 

• K. Fftiole nol fjalli^ned, lfav?J ^lurply ifrrjk. bjsi-i ubliiju^; biidi 
onMided, (Iruil ^Itjchod tu j IciLltk^' »si[i|;| . 



, ^11 LfJf IJadi'\ \[<^(t llijn 

11* Lf4\v^ obliijiiJy ruund^i! [h , 

» 13 Piili bsu,illy (lijiiihiTid ; < K v^'|[)i .If, 
tfViiid drupr} 

_ U r " :i.r; rhaniWrfil; nul wji: 

'li - --i pvidfnt, Iruit J 3fj, lo.h ysujj 



14 ::-:t rimute; fiyil j 
'f jvTj crenitf strr^le 



end ; in 



12. baves ntt dislinclly obliqur it basr 
13, Tffth in fitfniikjfi of llir iirimjrj \. in, rm i->'tb b^•l^^l'f^ 
H. ijark imoolh, ^rey; 2 Um^uUt nu;i in i p ; kty buir 

IV Bark ndied; a iinjle nu: n i ^pmy burr 

13. Teeth nol is abovf,' 
U. Pith chanibeffd 
, 15. Fiuit an oranje, redduli bUe drupe; (b.irk mriy) 

15. Frui] iwinsed; (flowers bdl like) 



(Hackr^-y) 

ubly>ifrrjie 1 uj 
tL-.i) 

• Pi. ^ra 

t\hkt i) 



(lif- 1) 
Citi: n 
iChinqu^ .1 



(llack^i ) 
[Silver Iji'II) 



M. Pith not fhambrred, ^ 
15. CliDds oiT u))|)?r part ol peiialf (.iifn iSfoiii^iruuni wnlwut 

' mjjnilyins jjjjs, Irtiit d tlcihy drjjlf) pru„^,j 

' ' ■' llliiin ii>H chvrr 
ID. ODndj not prrienl on upv^r Pirt uj peiiule 

IC, Thorni prtienl, j j 

IT Thorny uiually will lj|,r,| tudi, bearing l^jvei md lloweni 

If ' TL u I . „ *PP'0 

17 Thorin wiihout leal or ^mt buds, frmt with Mony carpels Crataeg^ji 
14. Thorns absent, '^'Iji^thorn) 
n. Leaves on short spur like brinchlrls. ^ 
18. Bark on yoynj trunks ind old branrhts perlmj in thin 
' P^P"1'I^' '^yn Belula 

18. Birk never peeliiijH itjove. 

15. Fruit fr.J or orinjp. pefjuifiit, ,i„h 

lenfth on short itoui spijf\, r»i \\^^ 

(l.«iduuus hally) 
'.19 im\ rid or oran{i, not prrinient, pidufli ^len. 

.der. ftol on ipurs; ealyi fvident Crilii|ui 

iNiwthortj) 



4"? I^' ^" »^.ort apurlike branches, 
, 18, Birk ihreddy; (fruit intfoied in bladderlike membrams) . . . Ourya 

18. Bark moflth or icjiy but not shreddy. ) 

\l Fruit a nut on , ](,f.iike bract; (bark mM jrey 

fluted trunks) ' ' r,, . 

, •■ ' , Lirpintia 

. 19. Fruit flishy. ' , 
. 20, Leaves oblongi obsiufe, incilrved teeth . Hhamnus 

. 20. leives not oblong, bul ire serrate. ' ■ ^ ^^'J^ 
21, Bark smooth jrey or black and irey mottled, except / 

y-: Ar«eli4ier 

Leases ccnil)ouni ' ■ ^^^f^^^^^ 

' f Leaves twice or thrte times pinnilt / • ■ 

^ G, Pilh larif. iibon colored, aolt; leaReti entire :,, G/Locladtii " 

.^ 5, Not with the above combination, '"'^ 
i Base of prtioir sheathini itm ; '^^^j^^ 

e, Not I! above. ^I^ni.!-. dub" 

f ish, but hard and sniilli 



I i-tiflets entire, 2 ofsnr.iiines 4 pinnie; (stipulir iplnr .rev.. 



4, Leaves once pinnate. 
6. Leivii with 3 leafleti. 



5. Leives with more than ' Mflet'i. 

6. Pith chocolate colored, c&atnberid ' . . 

6. Pith' nol IS above, 
I, Buds hidden within or Lider petiole; i 
8^ Base ol petiole hollow, entirely suf'roundint bu, 
, 9. Leaflets cntiit, (distinctly alternate)' . 



. Gled. ia 
'ioniy locu) 
■ Proi:mj 
(Mfjqvtf) 

. Ptelia 
(Wifer i,h) 

> iuflanf 
(Walnut) 



9. Leaflets serrate; ^sip milky) 



' Gadrislia 

Yelloiy.wood) 
Rhus ilibri 

8^ Base of petiole not holl.w, ilthou,h the buds ... be bidden b.e.lnT'^ '"'"^ 
I Branches unirmed, • ' ^ \ 

10, L'rafiels ierrite, or rrenale, somelimei twic< pmnate 'ciidii,,, 

10, Leaflets entire, ' WJ^ney locmt) 

11. Leaflets ova]', , : v 

■Robmii 

11. Leaflets* acute (Black locust) 

■ Sophora 

9. Branches arrried, ' ^^"n) 
10. Spines branched; leavJs on the sime trte often 2 or I lime, pinnate Gledihia 

^^10. Spines .nbranched; leaves never twice pinnate, 

7/ Buds not hidden, Lirfevidencj. (Blick locust) 

8. Leives and twigs with prickles ' 7 .l . 

i>nthoxyltim 

8 L"veiindtwlti^.i(houtpricklea Wckly iih) 

I B">Hobe. of leafleiimthjlands. rank odor to crushed liives . .. .Ailanthu, 
I Not as abovt, 

10. Richiiwinied . , hl ' * 

'^hus copallini 

10 Notasabovf (^M lumec) 

11 Leaflets lerri 

'.arya 

11. Lriftei. ^hliri ("'fM 

' Siplidtti 

(China tree) 



9. 

DO • 
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Ovate Obovate Elliptical Obcordrfte Oval ' Cuneate 
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IDENTtFYING OKLAHOMA TREES^tSa 



ASSIGNMENT SHEET #t--!DENTIFY LEAF SHAPES AND LEAf MApGINS, 



1. , ■„ pollect leaves from; #ees the instrujs|or vyill point out by name. Place the leaves 

ih a fold of newspaper with, the name of the tree written on the newspaper. 

2. Later place the newspaper with leaves iri a vyarm location with^a weight to press 
out and dry the leaves. The leaves can be left in newspaper, placed In file folders, 
or glued on cardboard. The leaves serve as a reference for identifying the irees. 

■ 'r. '. # • ■ ■ ■ . ■ ' ■ " ■ ' 

3. Identify the collected leaves by filling in the chart on the following page /using 
; the terms . provided. When finished turn in to the ' instructor for evaluation. 
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ASSIGNMENT SHgET #1 



Leaf 
; , Shapes 

Aqicular 

Scaielike . 

Linear 

Oblong 

Lanceolate 

Oblanceolate 

Ovate 

Obovate 

Elliptical 

Ovar 

Orbicular 

Reniform 

Cordate 

bbcordate 

jCuneate 

Deltoid 

Obdeltoid 

Rhomboid 

Spatulate 

Sagittate 

Hastate 

Peltate 

Subulate 




Leaf 
Martini 

: : Fleyolute ; (1) 

Entire- (2) 

Repand (3) 

Sinuate (4) 

Crenate . ' (5) 

Crehulate * (6) 

* Doubly crenate (7) 

Dentate (8) 
Denticulate . (9) 

Serrate (10)* 

Serrulate (11) 

Doubly serrate (12) 
Divided / (13) 

Lobed (l4j 

yf^innately lobed (15)^ 

Palmately lobed (16) 

■ ■ .t 

Cleff ' (17) 

Parted ^ . (18) 

; (19) ' 

(20) 



Tree 
NamiB 



Leaf 
Shape 



Leaf 
Margin 



ii / 
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, , IDENTIFYING OKLAHOMA TREES 

•'■■./■■.•■.••■■••■■■■•■'•■;7-----, .■; \ ■: '-UNIT I ■■■ v/: T;-" ■■; 

ASSIGNMENT SHEET #2-IDENTlFV LEAF ARRANGEMENTS AND TREE SPECIES 

USING/AJ^EY ^, 

^'^vv-'?.^^^ the instructor points out, identify the species by najne using the key provided 
in I A ot inforination sheet. Identify the kind of leaf arrangement for each. When completed, 
turn in to the instructor for evaluation. 
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IDENTIFYING bKLAHOMA TREES 



TEST 



Match the terms on the right to the correct definition. 



_a. The^eed bearing product of 
• h plant 

_b. Plant bearing naked seeds 

c. Always green; year-rpund 



_d. Minute opening in wood 
filled with resin 

_e. A fruit formed of overlapping 
scales 

_f.i Plant bearing 'enclosed seeds 
_g. . Leaves fall each autumn . 

_h. A cell opening in angiosperms; 
occasionally visible to the 
naked eye 

J. Refers to compound leaves 



J. One blade 



^k. Several leaflets to form 
a leaf . . ^ 

J. A^syjsfem of grouping species 
to be readily identified 
usfng Heaves and other 
characteristics 

.■ . 

rrv.fiThe location of leaves on a stem ' 



_n. The separation .between lobes 



_o. Branching by" forking in pairs 



1. 
2. 

3. 
A, 
. 5. 
6. 
7. 
8. 

a 

. (■ 
10. 

ii. 
iz 

13. 
,14. 

15. 
' 16. 




^p. The point on a stem where a 
ifaf is found 
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Distinguish between the characteristics for each; gymnospernris and angiosperms, 
by placing a '/G" or an "A" accordingly. 

* . . ' ■ " ■■ ' ' ' ' ' ■ • . ' 

a. Le0ves needlelike, scalelike, or awl-like ^ 

. ; b. Called broa^leaf or hardwoods ' ^ 

■■ • •■'■c>' GeneralTy deciduous * * . 



d. Called conifers or softwoods 

^ ■ ■ ; - . ^ 

_e. Fruit is dry* or fleshy and encloses seed 

_f. Fruit is a Woody or fleshy cone 

g: Leaves are broadened; expanded blades 

_h. Generally evergreen 

J. Wood has pores and no resin ducts 

j. Wood has no pores, but resin ducts sometimes do 



Label this -drawing of a simple leaf with the terms provided below. 
Vein 
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Name the four types of veins found in tree leaves. 



a. 

c. 

» 

d. 



Match the compound leaf terms on the right to the correct definitions; 



a. Three leaflets • * 

_b. Three leaflets from the same 
point on the petiole 



_^c. Has a terminer leaflet 
d;- Third divisfon of leaflets 



_e. All * leaflets from the same 
point on the 'petiple 

f.- Even number of ^leaflets 



1. r^^^ 

■ /> '■ _ • • • - 
2/ ' Even*pinnate 

3. Pinhatelvr trifoliate* / 

4. , Palmate . ■ 

5. ^ ' Palmatefy trifjpljate 

6. Bipihnate i • 

' '-^ ' ' * . 

7. X^'ipinnate^' 



_g, . Second division of leaflets 



Label thd^Meaf 'shapes 'vvi correct tei'ms frdnri thfe J ist given below. 



Acicul^ar 
Scalelike 
.Linear 
Oblong 
Lanceolate ' 
Oblanceolate 
Ov^t#' V 
Obovate V . 



Eiriptical 
pyal- . 
Grbiciilar^^ 
Renifbrrt)' 
Cordate> ^ 
djicordateJ 

>;Cuneate 

"Deltoid 



Ob^eltoid 
Rhomboid 
Spatulate 
Sagittate 

Peltate- 
Subulate 
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d.- 



7. Label the Idaf margins with the correct term from the list given below. 
Revolute * *: Doubly crenate . Divided 



Entire , Dentate Lobed 

Repand ' Denticulate Pinnately lobed 

Sinuate Serrate Palmately lobed 

Crenate Serruhate Cleft (used, twice) 

Crenulate Doubly serrate Parted 
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.Demonstrate the ability-^ to identify trees ^sing a key. * 

(NOTE: If this has not been accomplished prior to the test, ask the instructor 
when the above activity should be completed.) 
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IDENTIFYING OKLAHOMA TREES 
UlSlIT I 



. V -ANSWERS TO TEST 















• 


i: 


a. 


7 


.* . f . 


9 


k. 


14 


























■ ■ II 






b. 


10 


P. 


1 5 


1 1. 


12 




c. 


4 


h. 


5 


. m. 


11 


















d. 


1 


i. 


2 


n. 


3 




e. 




j. 


8 


^o: 


6 




a. 


G 


f. 


G 






■ 
















' b. 


A 


.9- 


A 








c. 


A 


. h. 


G . 








.d. 


G 


i. 


J\ 






















e. 


A 


j. • 


G 






3. 


a. 


Vein 


























b. 


Midlib . 












c. 


^Blade 










• 


d. 


Petiole 












e. 


Bud 








1 


•4. 


a. 


Pinnate 


• 










b. 


Palmate 










0 


c. 


Closed 












d, ^ 


Arcuate 










5. 


a. 


3 


e. 


4 








b. 


5 


f. 


2 








c. 


1 




6 






m 


d. 


7 








* 
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^ 6. 


a. 


. Subulate 


' m. 


Spatulate 


i 




• ■ ■;■ 


b. 


Cuneate 


n. 


Acicular 








c. 


Obovate 


0. 


Scalelike 




• * 




d. 


Ovate 


p. 


Linear 






e. 


Oblanceolate 


q. 


Oblong 








•f. 


Lanceolate 


r. 


Sagittate 










Reniform 


s. 


Hastate 








"h. 
i. 


Cordate 
Obcordate 


t. 


Peltate ' 
Elliptical 




J 




j. 


Deltoid 


V. 


Oval . 






■• 


k. 

. L 


Obdeltoid 
Rhomboid 


w. 


Orbicular 




• 


7. 


a. 


Cleft 


1. 


Sinuate 


p. 


Cleft \ 




b. 


Parted 


j. 


Lobed 


q. 


Crenate \ 

■ ■ ■ ^ » -"x 




c. 


Dentate 


k. 


Pinnately lobeG^^ 


r. 


C re nutate 


1 


d. 


^ Denticulate 




Palmately lobed 


s. 


Doubly crenate 


r 


e. 
f. 


Serrate 
Revolute 


\: m. 


Serrulate 
Doubly serrate 




\ 




g. 


Entire 


o. 


Divided 








h. 


Repand 










8. 


a. 


3 












b. 

c- 


1 
2 










9. 


Evaluated to -the 


satisfaction 


of the instructor. 
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USING IVIEASUREMENT l/NITS TO SOLVE FORESTRY PROBLEMS 

UNIT. II 



TERMINAL OBJECTIVE 



tAfter completion of .this unit,, the student should be able to use measurement units-of 
length, area, volume, and capacity and conversion factors of these to solve forestry 
problems. The student should also be able to obtain the correct answers when given essential 
measurettients needed to solvte.the problems. This^owledge wil| be-qvi.denced through" 
demonstration and by scoring eighty-five', percent 3ff the unit test. 

SPECIFIC OBJECTIVES " 

After comjaletion of this unit, , the student should be able' to: , 

■ ■ • ■ ' ■ ■'- • 

Mitch terms associated with measuremeht units to solve forestry problems 
to the correct definition. • 

, ■ * '• . ■ 

^ .2. Select conversion factors for length to obtain a correct, ar^wer when given 
' a problem and a list of ^conversion factors or a. map' scale. , ^ ' 

3. Determine^area from conversion factors and from formulas for specific plane 
figures. . - 

4. ^ Solve for the unknown side of a right triangle. 

5. Determine the . area of triangles. ^ . 

6. 'Determine the area of a' circle when given one known measurement. 

7. Determine the volume and capacity of various shaped solids using volume 



units. 



4 



8. Solve for the volume of various shaped solids and containers using formulas 
-.wjien given the essential measurements. . . ' 

9. Solve for the weight of varicJDs shaped solids when given the essential 
measurements to obtain volume anc| the weight per unit of volume. 



/ 



1.^ 

72 ■ 



USING MEASUREMEIP' UNITS TO 'sOLVE FORESTRt PROBLEMS 

UNIT II 



SUGGESTED ACTIVITIES 



Instracfcrr ^ 
. A, Provide students with objective sheet . 

B. Provide students with , ihformatiqn and assignment sheets, 

C. Make transparencies. 

D. Discuss termi.nal artd specific objectives. 

E. . Discuss information and assignment sheets, 

F. Give test 

II. Students: ' 

A. Read objectives. 

B. Study information sheet 

C. Complete assignment sheets. 

D. Take test , • 



INSTRUCTIONAL MAT^F^IALS ' ,J 



/^.l. Included in this unit: 

A. Objectives 

B. Information sheet 

C. Transparency masters 

1. TM .1-Are4 by. Shape 

2. TM 2- Right Triangle 

3. TM 3-The Circle 

4. TM '4 -Volume of Solids 

73 



p, .Assignment sheets ' . * ' , ' ^ * * 

. Assignment Sheet ^ #1--SblMe Forestr-y Problems Using 
Measurement Units pf Length and Area 

■ ^ ' ' ■ - ' - 

2. Assignment . iSheet' #2-«Solve Forestry Problems Using 
Measu^-ement Units of Volume and Weight . * 

E. Answers to' assignment sheets 

u ■ ■ . . • • 

F. Test , * ' 

G. Answers tQ test 
References: 

A. Forbes, Reginald D. Forestry Handbook. ,New York: The Ronald Press.Co. 

B. Carpenter, Edward. C. and Floyd. L. Otter. Mathematics Fbr Natural 
Resource Technicians. Reedley, California: Vocational-Technical Division of 

■ Reedley College. ^ 
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USING MEASUREMENT UNITs'tO SOLVE FORESTRY PROBLEMS 

UNIT II ■ ' ■ 



INFORMATION SHEET 

■' » ■■ • ■ ■ . 

I. Terms and definitions 

A. Area-The total outside surface usually expressed in square units 

B. Conversion factor--A number used to change one unit to another 
Example: 12 inches=1 foot; the cbnversion factor is 12 

C. Ratio--The comparison-of ^true quantities by division 

D. Proportion-A statement that one* raiMfc- equivalent to another 

E. Square--A plane figure with four equal sid^ and four right angles 

F. Rectangle-- Any four-sided figure with four right angles 



G. Paral1elogram-A four-sided figure having opposite 'sides parallel arid equal 

H. Right triangle-A triangle that has one right angle and the other two of 
less than 90 degrees 

f 

I. Right angle-;One-fourth of a circle or 90 degrees . ^ 

\ ■ - • ■ " ^ V 

J. Hypotenuse-The triangle side opposite the right angle 



K. Ci['cle-Closed curve upon which every . ppint is equidistant from' a fixed 
point called the center ' ^ 

L. Radius-A line drawn from the center of the circle to the 'exterior 

M. Diameter-Any straight line from one'point to another qn the circle which 
goes through the center 

N. Circumference-ThQ line around a circle - 

0. Pi (ir)-Symbol designating the ratio of the circumference of a circle to 
its biameter; Tf =3.14159365+, usually expressed as 3.14 

P. Cubic-Product obtained by multiplying a given number or quantity by fts 
square; three dimensions 

' Q. Cylinder-Parallel circle? for the ends and parallel sides 
R. Formula--A conventional^ method for doing something 
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INFORMATION SHEET 

S. Cone-Has a circle for a base arid tapers to a point 

T, Pyramid-A polygonal base and sides of triangles that meet at a cbninion 
-point . ]t ' , > ^ ■ 

II. Measurement units for Tenigth ^ ■ ^ 

^ A. Conversion factors for the surveyor's chain r 



TABLES . / ^ 

TABLE 1. Lf-Munh; urfiii conversionT^Taciors, wiih' dpprqxinvjtu vnluus 



Feet 



YarcJs 



Rods 



Chains 



, mtMers . 



1 

7.92 

12 

36 

0.393? 
(2/5) 
39.37 
{AO) 

198 
792 



.0.1 26263" 
(1/8) 
1 

1.515152 
(1 1/2) 

(4 1/2) 

0.04971 

(1/20) 

4,97096 

(5) 

2G 
100 



0.083333 

(1^2) 

O.Gf) 



0.0 32^^08 

(1/30)^ 

3.280833 



16.5 
66 

5,280 
660 

3,?8{).H3 



0.027773' 

,(1/56)_ 
0.22 ' ~' 

0.333333 

(1/?> 

3l 

0.010936 
■n/90) 
1 .09361 



6.6 
22 

1 ,7(iO 
220 

1,093 61 



0.00505 
"^(1/200) 

0,04 

(1/25) 

0.060606 
'(1/16) 

0.181818 

M/&) 



0.198838 
(1-)5) 



1 
4 

320 



0.0 

(1/100) 
0,.015152 
(1/66) . 
0.045455 
(1/22) 



40 



198 838 
(200) „ 



0.04971 
(1/20) 



0.25 

(1/4)^ 

1 

BO 
U) 

49.7096 
(50) 



0.000189 

, 0,00056? 
• ■ / 



0.000621 
(l7lG00) 



0.003125 
(1/320) ' 
0.0125 
(1/80) 



0,125 
(1/8) 
0 62137 
(5/8) 



2.540005 
(2 1/2) 
20.1 1684 
(20) 

30.48006 
(30) 

91.44.5^18 
100 

0.025 
(1/40) . 
0.1 

8 . 

1 

4.97096 
(5) 



0.0254 

(1/40) 

0.201 168 

(1/5) 

0.304801 

(3/10) 

0.914402- 

(9/10) 

0.(31 

■ 1 



6.02921 
(5) 

20,1 168 
(20) 

1.609.347 
(r,600) 
201 .168 



0 000305 
- 0.000914 



1 ,000 



0.001 



0. 00502b 
(1/200) 
0.0201 17 
(1/50) 
1.609347' 
(1 3/5) 
0,201 168 
(1/5) 
1 .X 



StifVi.'vor's t.ti.un, \\w tMuiin«>i!r';. cii.iiri 100 links ot 1 foot t'jch is not ijscri 

2 y 

1 na\iii<:nl rnil.! (tor rrHJfl "knot" iis uint (tC \/t'lgcitv) \ 1,1516 st.itutf' nulj's 1,86375 km' 1 

tho o.ifth's ■.urf.ict.' .it t h(? ' F.(^u»Uin , 

3 . ' 

British iJiiiTi?*~1\y.iuJ 0 914399 rn.; 1 loot 30 47997 cm. T inch 2539998 i:iii; 1 iviruf 
1 sixin 9 inctu.'s 22.86 cm. 1 clibit 18 inclu". 45 72 i:tti, 



mituitr' of iu'c nri 
4 inctifs 10 10 cm. 



1 fmllnnntn 



0.1 cm 0 03937 "»{:h 0 01)328 .1001 



6^ 



SOURCE. U,S DEPT. OF AGRICULTURI: 



fjN'DTE: , Since there are alway.s more units inrHio smaller donomincUion 
than jn the larger,-, you multiply if you r^ answer is to be in the smaller 
denomination, and , you divide if it' is tp bo.in^Hho Inrqor.) 
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. INFORMATION'SHEET 

Scales of maps and drawings as con\?fersion factors 

1. Arithmetic terms 

- ' Example:*^ \ mile and 1:24,000 ^ • - 

2. Ratio .and proportion . 

Example: . Given a scale of 1:62500 to find the land- 
• distance from A to B on a map where the 

map distance is 4.1/2 inches. Therefore,. 

X 62500 . . 
-45-- T^^nd X=4.5 X 62500 X=281,250 

^ inches, which divided by 5280=53.26 miles 



"I. Measur'elVient units for are^ 

A. Conversion factors' for area 
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Square 
inches 



1 

62.7264 

(63) 

144 

1,296 

0.1 66 

l754f?.997 



FACTORS AND TABLES OF EQUIVALENTS USED iNfORESTRY 
TABL^ 2. - Area or surface; unit conversiorvfa£ttors, with approximate values 



Square 
links 



0.015942 
(1/63) 

1 

2.295684 

20.6612 
(20)^ , 

. y.^^ 

24.7104 : 



10,000 



Square 
^ feet 



Square 
yards 



0.006944 

0.4356 
(3/7)' 
.1^ 



:.D^^pno76- 
^TTrioob) ■ 

10.76387 
(11) 



4,356 
43,560' 
27,878,4^00 
^-i^l 07^^100^^ 
10,/G3;8G7 



0.1 1 1111 

(1/9) V 
. 1 



1.19590. 
(1 l/BF 
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4.S40 . ' 

3,097,6(X) 

11 ,959.9 
(12,000) 
1,105,98b 



^Square 

chains 



0.0001 

0.00023 

0.002066 
(1/500) 

0.002471 
(1/400) 

^ ■ 

10 

<^/00 ' 

24.7104*. 
(25) 

2,471 04 



* V ' ^'I'rnrri 2 O'o^ <:fTi:i Q.OOl 51ms. |u.in' mcfi 



0.00001 

0.000023 

0.000207 

0.000247 

0.1 
3l 
^640 

'^'471044 
(2 1/2) 
247 104 



Square 
centi- 
meters 



6.451626 
(6 1/2) 

404.6873 

929.034 

8,361,31 

10,000 

Sqiinre 
nulos 
0.000156 
(1/6400) 
0.0015625 
(V/540) 
1 

0.0»38G1 

(1/250) 

0.38(i101- 

(:v5) 



Square 
meters 



0.000645 

0.040469 
(1/25^) 
0.092903 
(1/11) 
0.836131 
(4/5) 
'0.0001 

1 



404.687 

4,046.8 7 
(4,000) 
2,589,098 



I'^O 



1(^000 

i-,ooo,6oo 



Hectares 



0.0001 



0.040469 

(1/25) 

0.404687 

(2/5) 

258.99^8 

(260) , 

1 



100 



Square 
kilo- 
meters 



0.000405 
(1/2500) 
0.004047 
(1/250) 
2.589998 
(5 3/5) • 
0.01.' 

1 



1 1 ,ier,;>- ,iri.,, 208.710 C^IO) I>'im\i|u.im. -3 1G rh.mn -iiiu,,,,.. 
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MISC f^UHLICATION ;)?r,. U s DEPT OF A( Wl K:U I ru f^L 

f 

(NOTE: Most units ohcTrea are squares of Cj,nits»of lengths. The notable 
exception is the' acre [which has no corresponding lineal unit.) 

■ 77 . ^ 



INFORMATION' SHEET 



B. Square areas-Slbe times side (Transparency 1) 

C: Rectangles-Base 'times height 

D. Parallelogranv-Base times height 

Unknown side to the right triangle (Transparency 2) 

A. ^.Pythagoras Rule-"The square of the hypotenuse is^liual to the sum of 
the squares of the other two sides." \. 

Finding the square root c^^n umber i 

Estimate^ by bracketing-Try^ 12 and 13; since th6 square of 12 
is 144 and 13^=169, jthe square. root of 150 (shown as 150) is 



B 



' . between 12 and 13; us^1Z3 as an estimate 

2. Divide 150 by 12.3 = 12.2^ 

3. Average of 12.3, and 12:2 = 12.25 ' 

4. Divide ^50 by 12.25 = 12.244 

5. Average of 12.25 and 12.2"44 = 12.247 - 

6. Repeat until the average is as near .as needed 

Area of a triangle- ]/2 base ^irhes height (A=1/2bh) (Transparency 2) 

Area of a circle . • 

A. Parts of a circle (Transparency .3) 

•1. Radius-pomt out 360°; r= — 

2 

2. Diameter-point out d=2r 

3. Circumference-C = TTd or 2Kr 

1^ Formula for the area of a circle-A^TTr^ orlT-^ 

Determining volume and capacity from volume linrtsr 

'■ * ■ ■ ■ ■ 

a: Vplume-Linear units ^■ 

1. 1728 cu. inches = 1 cu. ft. 

2. 27 cu. ft. = 1 cu. yd. 
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. IIMFORMAfiblSI SHEET 

3. 35:3145 cu. ft. = 1.3079 cu. yd. = 1 cu. meter 

. . ■ , •. . , 

4- 128 cu. ft. = 1 standard coird (4x4x8) . 
B. Volume-Capacity units 

1. ' 231 tih in. = 1 gallon 

2. 4 quarts = 8 pints = 1 gallon 
. . 3. 7.48 gal. .= i. cu. ,ft. > 

* . , *1 ' ■ ■ ' . - » 

4. 43,560 cu. ft. = 325,900' gal. 1 acre-foof 

5. 32 qt. = 1.244 cu. ft. = rbusjiel • . 



6. , 1.0567 qt. = r.liter = %,000 cu. centimeters i 
VIII. "-/qrn&ula for volume of various shaped solids and containers (Transparency' 4) 
A. Rectangular-- V=lwh=l6ngth x width x height ' 
, B. Cylinder ' °, : 

. • V , 

- - . 1- ' V = TT r2h=Bh, where B-area of^base - . \ ' ^ 

2. B = tTr^ for .square irf^es .of area ^ . 



j2 . . N 

4(144) 

C. Cone--V=1/3'trr2h=1/3 Bh' • 



3.- B - - — — - or .005454d- for square feet of area 



IX. Measurement of weight . ' '■ ' i s" ' 
A. 'Units of .weight 
.. ■ . 1. IJkounces .(o7.) 1 ' pound -(lb:.) 
' . . . 2. V \2C^lb. = 1 ton '(T.) ' \- 

3. 2.2t lb. = 1000 5rams=1 kilogram^,- 



^ B. Weight measu cement used with volume measurementvTha.General Sh^erman 
Sequoia tree^'has a circumference at the base of 102 ft, a base bark thickness 
of 2 ft. and a height of 272 ft. If we assume the trunk to be a. true 
c6ne and u§6 40 lbs. asjhe weight per cu. ft. what would be the weight 
: . of the wood of this tree? 



70 ' \ 
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INFORMATION SHEET " ' - ' ^ • 

. • . • ■ J • 
■ ■ ■ ■ , ■ ' : ■■ ■■ ■ 

... Subtract the bark , from the base to obtain a true wood \ 
measurements 102-,ft. -f- 3.14=32.48 " ' . 

• ' 32.48-4 ft = 28.48 ft. d ' V 

-2. , Vol., Of a cone =1/3 Bh . . 
' , f^. ^ ILdj^ = (3.141(81 1.ri) Jfi>,y sn. ft. ' V 

. , - ; ■.■4;. . . . • ,. : 

b.- Base times height=638.72 sq. ft. x 2?2 |t.= 1-73,7^1.fi4 cu. 

. c. 1/3 Bh=.l^^^^|l^ cu. f;.. = 57!910.61 cu. ft. ' " 

d.. lbs, per cu. ft. x - c(j, ft. total = 40 x 57,910.61 = 
2,3-16,424:40 lbs: r - ', ■ ' • 



80 



4.. * . 



it.' 



Area by Shape 



■ >5- 



Reqt angle 



A=3rea=axb 





A=area=axa 




.81 ; 



Parallelogram 



A=area-a><h 
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The Circle 



360 





I 


*—- d 


■ ' W 



s: 



radius = 



= djamete'r = 2f^:'- 




ck^uotference = 'TTd or 2 TT^ 

Are^ = Trr2 or TTd^. 

.•4 -:' ■. : 
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— ^ — = ^ 


i. 






c . 






f 






— ^1 





Rectangular 



V =^ 

V = axJjxc 



Cylinder 

V = TT r.2h 
TT = 3.14 

Gone 



V = 1/ 3 TT 

Tr.= 3.W . 
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USING M^SUREMENT UNITS TO SOLVE FO.RESTRY PROBLEJVIS 

UNIT II . . 

ASSIGI^MENT SHEET #1--S0LVE FORESTRY PRO&LEMSijSiNG 
, ■ _ MEASUREMENT UNITS OF LENGTH ANqJaREA 



ingular parcel of land 136 by 200 ft -tontainsyi: 
square chains? a. / . "'^i' 
acres? b. / ' ~ ,' . ■ 




^ refctangufP^ piece, of land 3/5 by 20' chains 

^dntains tiqw m chains?-^ a*. 

hoyv. man^" acres? . ~ 



b. 



timber^rui|Jng is. samp^lin^ wanted information like board feet 

' per * acre of^ sawlog size, treqs. One - way to sample is by plots aj^shown here: 

0'.V-'T''^^ '/^ CH^ ■ 2 1/2 CH. , . . 





:<3 


6 




O' 




G 


0 


G 


0 


Q 


. G i 




0 


p 


■ 0 


P 






G 





-.2? CH. 



r 

4CH. 



4 C bP^:?;! -: 



♦ 

2 ChI. ^ 



What is the total tract acr^s in the above figure? 



acres 



b. If .these are 1V5 -acre plots, what is •'the total ai^'a. measured? 

acres . ' * * : . 

■ , ' ~ — ■ ■ ' • ' . • ■ 

c. What proportion arq^ these samples of the total tract, acreage expressed''^ 
ratio? '4' ' ' ' , : '^ '^ ' ^ 



>4v''U:. ,lVlari^* y:^3^ Geological survey are- dravjin to tt;te scale of 1:125,000. 
r T\J^ mj^he^^ 'ihe map = > *mi1es. on the around. 



'56-6 ■* ■ . i-,. 
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. . ASSIGNMENT SHEET #,1 .. .. . V.: 

The-circular plot is often used for taking samples of forest areas. A commonl|^ ■ > 
used size has a radius of 52.7 feet ' « ll' 

a. What is its diameter? 



b. What is its circumference? 



c. How man^^qua/| feet , does^ 

d What portion of an ' acre [§ t|5?s ^ e^^ a ^fraction? 



6. On a square area of land that measures 80 chains on a side, find the distance 
between ojDposite corners, which would Torm a triangle. chains. 



1 




USING MEASUREMENT UNITS TO SOLVE FORESTRY PROBLEMS 
' ■ . : UNIT II 

'■/'■■. ■■■■■»,'■ 

ASSIGNMENT ^HEET #2--S0LVE FORESTRY PROBLEMS USING 
MEASUREMENT UNITS OF VOLUME AND WEIGHT 

A cylindricai tanknn a pumper truck used for fire fighting is 14 feet long and 
has a diameter of^ feef. 

■ ■ ■ . . r . . ■ , . ■ ' . . 

a. How many cubip feet does it have? * 



^ b. ' How many gallons of water will it hold? . 



Lpile of chips used to make paper has accumulated in storage until it is 100 
r in height and has a base diameter oif 240 feet. . - ' 



a. ^^p)w many cubic feet is in the pile? ■ ' ' ^'^ 

b. ; What does 1t weigh if a sample^^ws a cubic foot weighs 36 lbs.? 

|uel wood can be sold grpn or dry. jlc^ about 5700 lbs; 

green and 4100 lbs. dry; If "you had a tag for 9 ^tons only: 

Wood could you haul? 

^b. Pry wood? 



How many standard \;ords afe on a railroad car stacked 8 feet wide/ 28 feet 
long, and 7 feet -high?- . ' ^ ^ 

Road oil is mostly sold l3y the ton, but highway spdbifications call for tHioir 
by the ggllori. If 260 ^lallons of qil weigh a ton-, h<^ many feet of roacTcan 
be oiled by a 4-ton load of oil spread at a. rate of 1/2 gallon per lineal foot 
of road? , -v feet 
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USING MEASUREM'ENt UNITS TO SdLVE FORESTRY PROeLEMS 

■;/'-^V UNIT:J1-'.^--'-:^' - 



■ . 5ANSWERS TO ASSIGNMENT SHEETS 

Assignment Sheet #1 . 




f o 

«. 


a. 
b. 


,6.244 • 
.62 




a. 


70 . • 

r ■ ' 




b. 


7 ' •■ ■ ■ ' 


3. 


a. 


40 ; ' ; 




b. 


4; ■ ; 


4. 


c. 

^ 


1.0%,' T/10, 1:10 : 






5. 


a. ■ 


105.4'l . - 




t). 


330.96' 




c. 


8720.69 ' . , 




d. 


1/5 ■ : • ■ 


- 6. 


113.137 chains v ' ( 


Assignment Sheet #2 


1. 


a. 


395.64 cu. ft. 




b. 


2,959.39 gallons 


'2. ' 


a. 


2,260,800 cu. ft. - . ■ , 


3. ; 

9 


b. 

' ai."'- 


81,388,800 lbs. 

3.15 , ,,J: 



b. 



- \^ . ,:-4. ^^12.25 cds4 
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USI NO M^^^ UN ITS . to SO LVE FOR EST R Y PROB LEMS 

'Match the terms on the^^ht to the correct definition. 

1. Proportion 



«1-B 



a. The total outside surface . 

usually expressed in square units 

t b. A .number used to change one unit 
to another 



_c. the* comparison of true 

c^uantities by division ' ' 

_d. .A statement that one ratio is 
' equivalent, to another — — 



'\ fe. A plane figure ^ith four equal 
sides and four right angles " 



jfc Any four-sided figure with 
four right angles 

^.-.s , * ■. ' ^ ' , ' - - 

jgr~A-fmrr^ided figure having ' 
opposite sides parallel and 
equ^l 



__h. A triangle that has one Hght' 
- angle and* the other , two of 
less than 90 degree^ 

^i. One- fourth of a circle** or 90 
degrees * . ^ ^ 

J. The triangle .side opposite 
the right angle 

_ki Closed curve upon which every * 
point is equidistant from a ) 
^ fixed point called the center 

J. A line drawn from the cepter. ^ 
^ of the circle to the exterior 

^m. Any straight line, from one ^ 
o poirft to another ^on th9^ circle 
whicjh gbes through the cent^|^ 

_n. The line^ aroynd^.a circJe 



2. 
3. 
4. 

5. 
6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



Right triangle 
Circle 

Circumference 

Hypotertuse 

Square 

Diameter 

Area 

Cubic 1 



Formula 



Rectangle 

Cone-: 

Pi-(%) 
Ratio 

Pyramid 1 
.Parallelogram^ 
1»7. ' /::^<&ri\Aersion factor 
18, ^ Cylinder 
19- Rijjjj^angle 
20. ' Rotk 




' id 
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-Symbol 'designating tfi^ ratio 
^ ^ of the ' circumference of ; a / 
'm^i^rcle to Jjs 'diameter; ' 
>;«;iPiCir =3.1.4159365+^ usually 
j expressed, as; 3- ^14 . ' 



p.. Product obtained 'by ' . 
'. multiplying^ a given number 

6r quantity by its square;' 

tbree^ dimensions 



ri 



q. Paraller circles for the 

' ■ends^^^nd parallef sides 

'/^^^^ something 

s. Ba^jafeircle for a base 
. .an(^. tapers to a point 

t. A polygonal base and 

sides of triangles that 
meet at a common /point 



Sjplect conversion' factors from the given table to obtain a correct answer* fo*r 
the' following problem: \ ... ; # *t ' 



TAHLE \ LL-.-.fjth. 









Vairti ' 


Rodi. * 




^ 2 


1 ) 

■ Ceni,- 
rwieri ■ 




■ 


f) 1 ;'f>:'r.:i 


□ 083333 


0027778 


0.00505 






2.&4d00S . 


0.0354 . 








n/3fi) 


M/20()» 






12 1/31 


(1/40) 




I- '■ 


0 CG 


0.72 


0 04 . 




20.11684 


0.?Q1]68 






■'i 






tiMOOl 




(?0) 


(1/51 


1 ' 




0 333333 


0 (lOOfjOG 


0 0tb1&7 


Q 000180 


30.48006 


0.304801 




' • t 1 71 . 




f1.'3.) 








tX) 


(3/10) 


M) 


.-1 M^>4?,') 


'« 


^1 


n 1HI8IB ; 


' ■0 04W5[>' 


0 000668 


91.44018 


0.914403 , 




'•\ t :M 




0 010930 


Of)) 


(r77» 






.19/10) ; 

0.01 








il/f)0» 










Jf} J 7 


1 97090 


■J 780833 


1 093G1 ' 


0 Tasd^ 


0 04971 


0 000621 


100 


1 


km] 










n 70). 


ll'ftlOO) 


Furlonqt 










b b 




o?5.; 


0 003125 


6'H?5 


5.p;;92i 












(1/41 


" (1/320) 


n/40) 


151 






r,()- ■ 


77 • 




i 


0 0125 


0 1 


20 1 168 


/ 












infiO) - 




(20) 






• s :'H(i • 






80* 


1 • 


8 


1.609.347 
M.600) 






G€0 


720 


40 


»p. - 


OJ25 . 

d/fifi' 


1 


201.168 « 


1 • ■■ 




3.r80§3 


rog3.6i 


198 f^a- 

(200) 


49 7096 
ISO) 


0 62137 
15/8) 

..I ' '■ : 


4 97M6' 
^■•JS) ^ 


'1.000 



Kilo- 
mctef I 



■4 



0. 000 306 
'(^00914^ 



0.005029 
n/2001 ^ 
0 0201 17 
(l/SOl 
1.609342— 
{1 5/5) 



0 261 168 

n/5) 



I..'- .it it-.i- tijijjJ'-)' 



7V Bfj 1 n, 1 



too Imfcj o» 1 lt>ot"i«th I 

/ 

mirtultf of arc on 
1 inch ■ 2530998^ cn>. 1 Kind < 4 mchet ■ 10 l^cr 



oi wriocitv) ' 1 1516 >MtuH' miles ■' 1 .B5375 



*/>ot - 30 47997 cm 
I n, 1 tuh'T - »8 inches 45 72 

0 0393? <f>rh 0 003l^»cH)» 



To. measur? a township line which is about 6 miles long, how many * 
chains would be; measured? : a. ' ^ chains 

How many'feet in length? . b. * / feet * 

Hq^ many rods 'or. poles? c. rods or poles 

Hew many inches on a map.'' with a, scale of 1:21,000? d. j . ^ inghes 
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peteriTtfhe ther area around.^ fire whiqhjs square m shape 
.; tptal-distOTce JiroGhd^ forijiura :fpr a square and 

^rea^^cQilversiph factors, -'determine:^ ' -'..r'^'"'" ' ' 



and 88p0 yards 
fhe givjen table 



^f^ACTORS AND TABLES.OF EQUIVALENTS USED IN FORESTRY 
• /TABLE 2. — Area or surface! unit ^icinversiorC factors, with approximate values 



Squ&re 
inches 



1 

IT 

62.7264 

(63) 

144 

1.296 

0.155 
(1/7) 

1,549,9.97 



Square 
links • 



0.01 5942 

(1/63) 

1 

2,295684 

20.6612 
(20) 



24.7104 



1 0,000 



Square-, 
feet 



0.006944 

0.4356 
(3/7). 
1 . 

9 • 

0.001076 
(1/1000) 
10.76387 
(11) 



4.356 

43,560 

27.878.400 

107.^7 

10,763,8(57 



Square 
•yards ■ 



0.1111 lil 

(1/9) . ■ 
1 



1,19599 
(11/5) 



484 

4,840 Y 

3.097.6XX) 

11.959.9 ' 
(12,000) ' 
1,195.985 



Squm 

' chains- 



0.0001 
0.00023 



0.002066 
(1/500) 



0.002471 
0/400) 



1* - 

"io 

6';4p0 

24.7104 . 
t25) 

2,471.04 



1 1mm S'^O.Ol cm 2 * 0.001 55 4quare<inch. 

2 1 square chain - 16'Square rods. 

3 1 acre » area 208.710 (210) feat square = 3.16 chainsftquare. 



0,00001 

0.000023 

O.O062Q7 

0.000247 



0.1 * 
3, -A^ 

640 

2.471044 
(2 i/2) 
247.104 - 
(250) 



Square 
.centi- 
meters. 



6.451626 
(6 1/2) 
404.6873 

929:03^ 



10,000 

Square 
miles 
O^OOQI 56 
(1./6400) 
0.0015625 
(1/540) 
1 

0,003861 
(1/250) 
0.386101 
(2/5) 



Square 
meters 



0.000645 

0.040469 
(1/25) 
: 0.092903 
(1/1 f);' 
0.836131 
(4/5) * 
0.0001 

1 ^ 
4^)4,687 

4,04er.q7 

M.OOO). 
2.589.998 

10.000 

1 ,000.000 



0.0001 



0.040469 
(V25) 

0. 404687 
(2/5) 

258.9998 
(260) 

1, - - 

. ■ r. 

100' 



Square 
kilo- 
meters 



.1 



0.000405 
(1/2500) 
0.004047 
(1/250) 
2^89998 
(2 3/5) 
0.01 

1 



ft 



MISC. PUBLICATION 225, U.S. DEPJ. OF a'GRICULTURE 



a. Number of acres ■ ^ , 

b. Nurhber of square chains. - ^ . ' 

■cM Number of square .fee t • ' ^ 

If the fire shape was a rectangle with a long side^or base of 3300 yards, determine: 

d. -^ ^Nunfiber of acres [ . . ' 

e. .•. Number of, square chains - 

f. , Number of square feet ^ 



0 • • 



4,: • • {Jsing the following diagram 'as an .aid, sofve for the unknown side of the right / 
; ;>";. triangles., . ■ ; ' ' ^ \ ' \ ''"^ ■ ' 



6. 



8. 





a. a=Jp" c=1Cl". 
||ii=4">b=4".,'. 
a=5" b=6:' ^ 



Find b_ 
Find c 



Find c 



ine the area of the triangles in problem 4. 



a. 


Area 


sq. 


in. 


b. 


Area 


sq. 


in. 


c. 


Area 


' sq. 


in. 



Oeterrni.ne > the area ot "a "circle plot that has a radius of 58.88 feet. 



FroTh. this table of v$||ume units, %^termine tfiWiuni'ber pf- gallons of chemical 
mix needed to «fill a ^metal tank }Bat has a capacity off 10 cubic ydrds. 

231 Qli. in. = 1 gal. . ' ' ' ^ \ " 

1728 cu. in. 1 cu- ft. . ' : • 

27^cu, ft;. = 1 cu. yd. / , ' r ^ / 

Solve for volunrie, ifl^heitfollowing problems using the cdrr^^^ these 
listed: ' ^ ^ . ' ' ' \* 



V=lwh; 



v=Trv2ha 



V=1/3Tr|2h 



a'. A round pond is 12Q ft. across and slopes to a rniddlfe.depth of 10 ft. 
; What is the volume in cu.' ft.? ; ' - 

h. The volume capacity, of "a' culvert has an inside diameter of 40"" and i^ 
o 20.' long. What is ; the voLurfie jn cu. ft.? v > 

If . water weighs 8 lbs pBr gal. and there are 7.48 gals! in a cubic foot, how 
mucH weight would' tfjere be for a tank of wateV 10 feet by Sifeet by 20'feet 
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♦ USING MEASURE 




rUNITS: t^^OLYE FORESTRY PR0eLEM& ! 



a. 


& 


b. 


17 








.14 


d. 


■ 9 

4 

1 


■ e. 


a 


I 




.'9- 


. ' 16 




•o 


h. 


■2 


i. , 


19 


' j- ' 


5 

r 



ANSWERS TO TEST 

■K-' 3',- ■ ■ . . ■ 

■7 ■ 
o. 13 ' 

■.^r .18 ; . ^' / 

r. 10 . [ -V \ 

.'" S. , 12-. \ 
t; 15 ' 



m 



-;^2. a: : 480 chains ' 



. b. 31,680 feet:.. - 

c. "1,920' rods , or : poles 

d. 18 inchq^ 

3. ta. 1,000 v-' -.y . 

'. ' b. 10,000 ; ■: • 

.. - ^ <:. • 43,456,000 . 



- 750 




e. 7,500 , ^; 
.f. :> 32,670,000 
.a-.' b=8" .. 
' b. c=5,^" ' V'^ 
c. c=r81" ' 
24 "sq. -irl, , ^ 
8 sq. in, 
/15 sq. in. 
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: , -^Si. . a: ; 37,680^^^ ft. ; . !' , ^ r ' > "I \ 



V. 




^r^. .... 




V 






'.■■■ff • .' ' 



1 ■ 
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FOREST SURVEYING 
' UNIT I : : 



TERMINAL OBJECTIVE 



After completion of this unit, th6-student should be able to»use a compass to find bearings 
and azimuths. He should also be able to "pace" and to use an.^bney hand level and 
steel tape in conjunction with the compass in forest surveying. This knowledge wilT be 
evidenced thrpugh demonstration and by scoring eighty -five percent on the unit test. 

• ./^ • ' ' ■ ■ ' 

^ /; ; / SPECIFIC OBJECTIVES 

After complet:ion of ^this unit, the student should be able to: 

. • ' ^ ^ . U. ■ :'■ * . > . - ' 

1. Match t(^rnis associated with forest surveying to the correct rfefinitibh. 

^ 2. / List two methods u^ed to measure horizontaf distances: ^ 

3. List the types of tapes used' in forest surveying. 

4. Arrd^ge in order the st^s fallowed in chaining horizcfntal distances. 

' 5. Arrange in order the steps foHowed in chainiog along slopes. 

- ■ ' ■ -■ ' ■ , . 

6. Tell how to measure around obstacles and inaccessible lines with a/tape! 

List the three essential parts and three -accessories of a compass. 

8. List the tWo directions 'obtained from a compass." 

9. List three ways to find magnetic d^lination. 

10. List the true azimuths and bearings when given the magnetic deciination 
and magnetic angles. . " 



s 



11.. • List five guidelines to follow when reading a compass. 
2. Demonstrate the ability to: 

a. .Develop pacing skill. 

b. Measure horizontal distance along a slope. * >: 



FOfl EST SURVEYING 
UNfT I - 



. •> • .... ,-.-1 , • ■ . . ' ■ •••J 



SUGGESTED ACTIVITIES 



ci-^iX/ . ProvW 

^jP' <P''Ovide students with infprrriatiqn, assignment, and job sheets. 
■ Ci / lyibke trans^^^^ 

: D. DisiJuss terminal and specif ip objectives. , 
E: Discuss Information andvassm^ 

F. ' Demonstrate and *dlScuss* pcocedures outlineb in the job sheets- 



^- field trips to allow students an opportunity to demonstrate the 

" procedures outlined in the job sheets. ' 

Qive test. ' j, 

Students: , 

A. Read objectives. 

B. Study information sheet. ^ - 



C. Complete assignment sheet. 

D. Participate in field trip. 



Demonstrate the ability to accomplish the procedures outlined in the job 
sheets. . v ' . 



Take 




STRUCTIONAL MATERIALS 



Inclqded-in this unit: 

A. Objectives 

B. Information sheel?"* 



' •■' V •' 



arency masters uv. 



C. Transf 

1. |. TM1--C^in Slopes 



2. I TM'?2--Lay Out Right Angles 

3--Measure Inaccessible Lines. 



3. 



TM 4-Azimuths and Beanngs 
TM 5--lsog6nic Chart ' ' , 
TM 6-Angle Corrections 

D. /^ssignnient, Sheet^ Azimuths and Bearings 

E. ;/f Answers to assignment sheet 



F. f Job sheets 





1. 




.2. 


G.: 


Test^ / 


H. 


Answe 



Job Sheer #1 "Develop Pacing Skill . 
Job. Sheet #2-Measure Horizontal Dis^ance Along a . Slope 



A 



If. References: . - 

/ A. Avpry, T. Eugene. Forest Measurements. Nevl/ York: Th^' Ronald-Press 
B. Forber, Reginald D, 7=bA;esrn/ //9A7c/6oo/r, New York: The ;Ronald Press 
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fiDREST SURVEYING 
UNIT I * 



INFb^lMATION^ SHEET 



Terms and. definitipns * ' 

A. . Pacthg-^De^^^^^^ a horizontal distance using a natural walking gait 

"(N^OTE: Each step or eyery otherist^ counted.) 

B. Chaining-riyieasuring a horizontal distapce with tape or chain ^ 

C. Chain-rGuriters chain, the original toorfor measuring distance in the woods, 
is 66 ffeet long and is composed 'of 100 links of stout ^wire, each 7.92 
inches long - , 

(NOTE: Distances on all U. S. Odvernmenr Land Surveys. are rrt'eaaured 
m chains and links. The simple conversion of chained ^intensions to acres 
is a reas(*i for^th6 continued popularity^ of tl?e chain. Teh square chains equal 
one acre. Chains: are how.marke*cl on steel tape^.) ^ , 

D. Tape-A narrow strip of steef rnarked off in graiduations for measuring length 

EV Pole-rPne-foarth of a chain or 16 1/2 feet in distance; originated from a 
chicken* house perch pole from England ' * ' t ' ' 

■ * ■ . ' ■ ''^ . " " ^ 

F^^ Slope tape-Topographi-c steel trailer tape for measuring horizontal distancgT 
on slopes > ; . r ^* / - . 

G. ;Abney h^hd level-^An instrument that measures , the angle between, the 
hOfizontar plane and the line of sight along a slope * ' ' ,s 

H. Breaying-the^-cham--Measurlng a distance 'of les.s than, tul I chains due to an ^ 
'obstacle ^ ' * 

I. / T)irowing-the-chain--A method ef coiling tPte •steel tape for storage an^d - 

transport . ' , ... • - ■ * \ " . ; 

J. CompasS"An instrument used to find horizontal angles; gives directioh . 



K: Azimuth-A horizontal angle measured' clockwise from 0° to 360° ''^ 

L, Bearing-A horizontal ahgle measured ^from north to south irt an east or 
west direction ijp to 90°; compass face is divided into four quadfants 



INFORMATION SHEET 



M. lyiagnetifc declination-the correction in hdVizontal aWgl6 needed to convert 
magnet ig readings to true readings ^ . 

N. '.Back. sigb^-A h angle read 180^ from a .corresponding foresight 



11. Methods of measuring horizontal distances : ^. ' 

; A. Pacing ; \ * ' • > ' 

(NOTE: The precise'ffecer^ achieves ari accuracy of 1 part in 80. Adjustment 
is necessary for obstacles and slope^sj / 

/ B. Chainihg ^ ' • ' 

• ril. Types of tapes ' t 

■ . ' ' - • ■ ' ,♦ • i- 

' A. Surveyor's tape-Usually in 2 chains and graduated in links and poles (rods) >^ 

• . B.. Slope tape-Same as surveyor's tape, but has a traiter graduated to adjust ' 

for horizontal m^asuremeht on slopes • 

• '»'■"'•.,•. 

C. Engineer's tape-Graduated into links of 1 foot each;-comes in lengths of" 
100, 200,_ and 300 feet - , - • 

; IV.- Steps in chainJng horizontal distances 

(NOTE: Yhe steps are to be followed by a iwo-man creW ) 

■ ' ■ ■ • • . ■ 

'A/ Head -dhainman p^ls "0" end of chain 

B. Head ehainman^ kept in line by rear chainman with the use of a compass 

• C. Rear chainman calls "chain" as- tape reaches the desired graduation of 
measurement 

D. Head chainman pulls c^ain taut (20 lbs.) and' if necessary aligns tape 

E. Rear chainman \^ells "stick" when alignment is adequate 

r \ . ' ■ ■ ' ^ ■ 

F. Head chainman plumb^bobs the "0" mark or "eyeballs it" and marks with 
^ • * a chaining pin'; then he yells "stuck" - / 

V. Chaining slopes (Transparency 1) . 

' ^ A. Qbtain Abpey hand level readings along slope . 

• B. Ol^tain trailer readings corresponding to the Abney readings 
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' . . - . INFORMATION SHEET , 

C: Extend the tape the distance indicated oh the trailer " 

... " ■ ' •* 

(NOTE: The slope measurement is more than horizontal both u^Xand down 
the slope.) „ , / 

Vi. Chaining procedures when obstacles are encountered ' 

A. Lay out a right angle (Transparency 2) ' 

• " 1. . Measure points A and B any distance' 

/: 2. Measure distance clear of the obstacle used as an arc from A 
and B 

■ " • .' ■ ' '.. ' * ■ ■ 

B. Measure inaccessible lines (Transparency 3) ' , . 

. - 1. To measure V-W, set a point 0 any distance and equal distance 
in line to Y >• . 

2. Set U-X in line through 0 ^ ' ' , 

3. Set Z in line with 0-W ' ' . 

4. Measure Z-Y to equal the distance V-W 
.VI L Parts of a compass ^ " 

A. Essentials ' . ' : 

1. Magnetized needle 
^ 2. * Pivot point 

3. Graduated housing 

B. Accessories 
' y--'""^ 1- Magnetic declination adjustment 

2. Leveling device 
3. , Sighting device 

VIII. Directions of a compass (Transparency"" 4) 

A. Azimuths . . ^ 

B. - Bearings.^ ^ * " 



V 
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f INFORMATION SHEET \ ' . 



Magnetic declination determination ' ' " 

. A; . ' ■ .• . ^ . ■ ■ ■ , - 

I sogonic, charts (Transparency 5) - 

B. ' Angle readings on Polar^ (North iStar) . * * . 

C. ^pteference survey line/ \^ 1' ' / 

Correcting -??iagnetic azimuths and beari(igs to tru6 readings (Transparency 6) 

A. Record true reading's ' ' - • / . - 

Example: - / . ; v / For .8° East .. ' ' 
' ; ' Magnetic /iPeclina'^ion 

Mag. Reading True Reading 

I ♦ . Azimuth 24° ^ 32° . — 

B. Adjust the compass . . ' ' . c 

■* * . # • 

■ * *« • 

• 1. Respt magnetic deolination screw ^ ^ ' _ , • 

' . 2. Read corrected magnetic ]^le ' / 

<• _ . * 4 

Example: ^ For 8° East . 

Magnetic Declination ' ' 
^ Tnfc direction from 

• miagnetic. reading . ~ 

y - ■ - ^ . ' . .-.^^ / 

, True Reading - Mag." Reading 

. ^'^ ■ . '/ .■ - • ' ' "~ ■■• ■■. \ 

Azjmuth 140° ' - = 132° ^ 

Guidelines to follow when reading the compass-^^ ^ . 

A. -L^vel the compass , , ■ . " - - . 

B. Align sights properly 

C. / Check to see that needle swings fr^tely . <^ « 
O. Read north end ^of n.eedle 

■ ■ ' * 

E. Take back sight , . . . " 
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!0 o 

Chain— 'CO h1 

2 i^ains-^o 



NOTE? a..and b' are correction marks 
held Oh tape to obtain hodiontal 
qistances of one and'two' chains 
respectively where the Abney 
reckling is 30^- ' . 
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AZIMUTH - INSIDE CIRCLE 
BEARING - OUTSIDE-CIRCLE 
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East Declination 



West Declination 




, 12^ ' 
^East Declination 

Source: , ' • jgo 
Coast and Geodetic Survey, 
U5, Dept. of Commerce... ■ 
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ing True Angles From 
netjc Readings 

GS ■ AZIMUTHS 




E W 




Reading Magnetic AnVes'For 
True Directions 



BEARINGS 
N 



AZIMUTHS 



W 

East 

Declination 






E W 




West 

Declination 
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FOR-ESt* surveying' 
UNIT I , .'■ -• 



T - ASSIIGIVl|flENT' SHEET •#1--DETER1VIJNE '^AZlMyT>^S AND BEARIjvJGS 



1. < Write tl|e a^imuthis for these beawrrgs. . > : 



a. 'N61% 

c. • SSS^E ' \ 

d. • IS183°E 



2. Give back sights :foi\bpth the^ bearings and azimuths for the above lifted bearings. 
' - ^^^x'vf\^^ . . ^ Azimuths ' 



b. 
c. 
d. 




T 



Write the true azimuths for the following magnetic readings usinq a magnetic 
declination of 8°E. 




Corred the following maq; c bearings to true DSc-ings for an are? "hat has 
m^grietic declination ot W. 



-/ 



a. ,N6rE 

b. iS55°E 

c. N?°W 
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' FOREST SURVEYING 
UNITJ 



23-C" 



3. 



4. 



ANSWERS TO ASSIGNMENT SHEET 



a. 299° 
,b. 225° 
c. • 97° ' 



a. 
b. 
c. 

a. 
b. 
c. 
a. 
b. 
c. 



83° 

Bearings 

serE 

N45°E 
i83°W 
S83°W • 
55° 
270° 
2° 

N51°E 
S65°E 
N12°W 



Azimuths 
119° 
45°.' 
■ 271" 
- . 2B3° 



0. 
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^ \ FOREST SURVEYING ) '• 

. . UNIT I j- 

^ JOB, SHEET #1 -DEVELOP PAGING SKILL 

(NOTEj Students should be able to pace withm an accuracy of 1 part in 80 oartsof 
distance.), r ' - ' ^ • i . ^ 

I. -Tools and materials needed \ 

A. -Steel tape r> ' \ , * ' 

. - B.. Areas indicated by the instructor ' ' , 

IL .Procedure , ■ ;' 

A. Group in teams of two, head chainman and rear' chainman 

B; -After, aemonstration of the use of a tape )V the instructor, uncoil the st^eel 
tape to avoid kinks ' ' . ' 

- ^ C. Measure va distance of 10 chains in the direction and area given by. the 
instructor, using these steps: 

1 1. Head -chainman pulls "O" enc )f chain > . ; 

2. Head chainman kept in line b ^ rear. chainman with the use of 
a compass 

, 3. Rear ^ainman calls "chain" tape reaches desired graduation 
of measurement 

4. ^ Kead chainman pulls 'inin tai (20 lbs.) and if necessary aligns 

tape 

5. Rear chainman yells :tick" v len alignment is adequate 

6. Head cjiainman marks ihe poi' under^ the "0" ciraduation and 
:alls "sfuck"^ " ^ ^ ^ 

D. Procedure- s repeated uniii 10 :hains are measured ' 

E. E^^ch me— of the teams t\- i pact^s ihv 0 chains twice to obtain an 
average sum :-}ken*per chain 

F. Fill in the following: 

■.. * * 1. Av- ago steps, [)er cn.iin ' - 

V 

2, Nu'-:.-)er of feet per .;hain • ■ -■ ■ . • I 

.3. Ni — oer of links per chain 
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. Job sheet #1 • 



X 4. , Dist^ance of on'^e*'link 
5. Distance of one rod : 



Pace the distance in totafchainfi aipd Mm!.^ ' > points indicated 

by the instructor 4b . 



Fill in the distance as pacfed her& ' 



Turn in to th^ instructor- for evaluation 



FOREST SURVEYING 



OOB SHFFT a- MFASORF HORIZONTAL . . lANCc ALOw.. A SLOPE 



Sroup^studehts in teams of two. Detemine the horizontal distance betwe^iil^ points 
designated by the instructor. De^rmi^ie distance within an. accuracy of 1 part in 1, 000- 
When "completedr^. n in measuremen :o the instructor for^ evaluation •' 

I. Tools and 'i^pials needed v. * ^ \. 

A: Slope , ' ' 

B. Abney ha*nd level . ^ 
' . * ■ . ^ ■ ^ , ■ 

C. Two points designated Dy the instructor 

D. Pencil and paper ..^ - ' ' 

E. Clipboard ' ' ' 

ll. . Procedure ^ : 

A. Obtain Abney hand level readings along slope 

B. Obtain trailer readings corresponding to the Abney readings 

C. Extend the tat|e'The distance indicated on the trailer 

D. Use the six s qs for measurement with the steel tape as outlined in Job 
Sheet #1 
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TEST 



1.^ \' Match the terms on the right to the correct definition. 



V 




a. 


Determining a horizontal 


1. 


Tape . f 




distance using a natural 








walking gait- 


2. 


■ Comnass 


b. 


Measuring a horizoiital 


3 


AHnpv/ h^nrl Ipx/pI 




HiQtanr*p VA/ith t^inp r\r 

■ UIDLCIIIl^C vvlLII LOfJC KJ\ ^, 






chain - . ^ 


4.. 

... ■ . 


Magnetic declination 


c. 


The original tool for^ 


5. 


Bearing 




measuring distance in the 








woods; it is. 66 feet long and 


6. 


Slope tlpT - 




is composed of 100 links of 








stout wire, each^7.92" long 


7. 


Chain 


d. 


A narrow strip ' of steel 


8. 


Throwing-the-chain 




marked off in graduations 








-foF measuring length 


■ ,9.^' 


Pacing 


e. 


One-fouTth of a chain or 


10. 


Pole ~~ 




16 1/2 feet in distance; 








originated from a chicken 


11. 


Azimuth 




hou^e perch .pole from 








England ^ - 


12. 


Back sight 


f. 


Topographic steer ticailer 


13. 


Chaining 


> • 


tape for 'measuring horizontal ^ 






distance ^on slopes - 


14. 


Breaking-the-chain 



g. An ilistrunrient that measures the ' 
angl^ between the horizontal 
plane and" th linp of sight 
a\o^- a slope 

J). Measuring a distance -of less 
than full chains due to an 
obstacle 

J. A. method of coiling the steel 
— : t a pQ for Gtorago -^ nd - transport — 



j. An instrument L.^ed to find 
horizontal anqles gives direction 

k. A horizonta anq measured 
clockwise frr ti to 360° 
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J. ,A horizontal angle measured 
. from north to south in' an 
. each or west direction up . 
to. 90^ compass face is 
^divided into four quadrants 

_m. The correction in horizontal 

"angle needed to cbn\/^rt \ 
magnetic readings to true 
readings . = . o ' 

_^n. A horizontal angle read 
180° from a corresponding 
foresight 

List two methods used to measure horizontal distances. 



List the types of tapes used in forest surveying. . ' 

a. 

b. ' 

.Ar;.inge in order tbe steps followed in chaining horizontal distances. Place in 
nu merical order. . , ' 

Head chainman pulls chain taut (20 lbs.) and if necessary aligns tape 

.b. Head chainman kept in line by^ear chainman with the use of a compass 

c. Head chainman pTumb bobs the '"b^" mark or "eyeballs it" and marks 
with a chaining pin; then he yellsXstuck" 

\.d. Head chainman pulls "0" end of chain^ 

e. Rear chainman calls "chain" as tape reache^the desired graduation 
of measurement 

_f. Rear chainman yells "stick" whein alignment is abtequate 




Arrange in order the steps followed in chaining along slopes. 



a. Obtain traiJer reading^, corresponding to the Abney readings 
_b. Obtain Abn^y hand level readings along slopes ^ 
_c. Extend the tape the distance indicated on the trailer 



Tell hpvv measure^ around obstacles and inaccessible lines with a tape. 



< 



... ' , ■ ■ 

List the three essential parts and three accessories of a compass. 

a. Essentials ' b. Accessories 

1) : 1) 

2) . . . i . 2) 

3) ' 3), 

/ 

List the two directions obtained from a compass. 



a. 



b. 

List three ways to find' magnetic declination. 



Wst the true azimuths and bearings for a magnetic declinations df 8° east for these 
magnetic angles.: . ' ' 

Magnetic Angles True Azimuths - ."True Biaarinqs' 



Azimuth 24° ' .a. ^ c. 

Azimuth 142°;, , b. ' d. 
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11. - List five guidelines to follow when reading a compass. 

• • ' a-. . . • ' \ ' ' ■ 

d. 



12. 



e. 

Demonstrate the ability to 

a. Develop pacing skill. 

b. Measure horizorvtal d 



ice along a slope. 



-(NOTE^ If these have not been accomplished prior***to the test, ask the 
instructor when the above activities should be completed.) ^ 
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I FOREST iSURVEYING 
' - 'UNIT I 



ANSWERS TO TEST 

i. . -8 ' •'• 



k. .11 .: v,i 



4. 



e. 10 , . I. . 5. 

f. '6 ' ; •,. . m.l \ 
a. ';3 ■ / n. 12 
a. Pacing 

. b. Chaining . ' .. 

a. Surveyor's tape 

b. Slope tape " 

c. Engineer's tape-:' 

a, 4 ■ - ■ 

b. : : 

.c. 6 " 

■d. 1 ■ ■ ..^ 

e. 3 ' „ ' 

f, , • 



5. a, 2 ' " 

• . . . b. 1 , . ' ■ • 

c. 3_ ' ■ • 

■ ( 
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a. :* Lay put a nShf angle .' ' ' . 

1. Measure points and B dny .distance 

* 1 .' 2. / Measure distance clear of the obstacle used as an arc from A 
and B 



b. Measure inaccessible lines 



a. 



a. 
b. 
a. 
b. 

c; 

a. 

b.i 

c. 

d. 

a. 
b. 
c. 
d. 



/ 



1: 
2. 

4. 

1) . 

2) . 

3) ' 



■J 



To measure V-W,vset a po^nt 0 any distance atid equal distance 
in line to Y > • ^ ^ - - 

Set U-X in line through O ' . 

Set Z in lirte with O^W - * - 

.• , ' , ' ■ ■ ■ ■ " * ' 

Measure "Z-Y to equal the distance V-W 



Magnetized needle 
Pivot-point 
Graduated housing . 



b/ 



2) 
3) 



Magnetic 
^declination 
adjustment 

Leveling device 

Sighting device 



Azimuths 

Bearings • * * * ' 

Isogonic charts ■ ■ \ ' 

Angle readings on Polaris'(North Star) 

Reference survey -line 

32° ' ^ • . 

150" ^ * 

* ■ .. 

N32X . ■ " 

S30"E- 

Level the compass 

Align sights prdperly 

Check to^see that needle swings freely 



I 



Read north end of needle , \ 

e. ^ Take back sight . . ' \ 

Performance skills will be evaluated to the satisfaction of the instructor- 
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FOREST LAND LOCATION 
IJNIT II 



A 



. TERMINAL OBJECTIVE ' 

After completion of this unit, the student should be able to Interpret a (egal land description 
and Identify, the tract of forest land property in the state of Oklahoma. He should be 
abl^ to determine the number of acres and prepare a sketch of the property. This knowledge 
will be evidenced through demonstration and by scoring eighty-five percent on the unit 
test. . ■ - ■ " ■ , 



SPECIFIC OBJECTIVES 



After completion of this unit, the student, should 1)6; able to: 



2. 
3. 



5. 
6. 



Match terms associated with forest l^nd location to the correct definition. 

List three reasons land location is a necessary forestry task. 

Select from a list the three methods of land survey systems found in the 
United States. 

Match a list of subdivisions ^of the rectangular system of survev to a 
sketch. 

Determine the number of acres from a legal description by reading and 
by Sketching", ✓ 

Locate and label on a map the principle meridians and base lines of 
Oklahonnfa. 

Match the type of public survey to a description- of the line marking. 
MatQh the survey corner to the correct corner marking description. 
List three types of witness markings. 



List five items of entry that can be found in survey field^notes. 
List the two locations where survey field notes may be obtained. 
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FOREST. LAND LOCATION 
^ UNIT II V • 



"SUGC3ESTED ACTIVITIES 

Instructor: . / * 

A. Provide students with objective sheet. 

B. Provide students with information and assignment' sheets. 

C. M^ke transparencies.*^ ^ \ . 

D. Discuss terminal and specific objectives. 

E^- Drscuss information and assignment sheets. ' . 

Arrange field trips to allow students an opportunity to locate property 
corners, 

G. Give test. . 
Students: 

A. Read objectives. ' ' 

B. Study information sheet. ^ 

C. Complete assignment she^s. 

D. Participate in field trip! 

E. Take test ^ 



, INSTRUCTIONAL MATERIALS 

Included in this uj^t: 

A. Objectives 

B. Information sheets 

C. Transparency masters . ^ 

. 1.V TM l -^and Survey Systems 

2. TM 2 -Rectangular System Subdivisions^ 

3. TM 3--System of Section Line Location 
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4. TM 4^Division of a Section 
. 5. TM 5- ^j2ts 
. 6. f^*^incipal Weridians md felines 

D* Assignment i$mnm / 



1. AssipHnent Sheet #1-ldentf"-^Tovirnships and Sections 
2- Asjiigncnent Sheet #2-1 nteni||MH te^l l^acrbtions 

E. Answers to assignment sheets 

F. Test- - ^ - 

. ■ . . # 

G. Answers to TBst 

^ ■ •• • 

References: 

A. ' Avery, T. Eugene. Forest Measurements. New Yprl<: the Ronald Press Co. 

B. Forber/ Rfeginald D. Forestry Handbook. Ne\N York: the^l^onald Press Co. 

C. Kissam, PhWp^ Surveying Practice. New Yorl<: McGraw-Hilf Bool<'Ca/^ 



D. IVIoffitt, Francis H. Surveying. ScrantiOn, ^Pennsylvania: Intprriational 
Textbook Co. / 
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LAND LOCATiaW 
r. - ^ UNIT II 



INF^FRMATION SHEET 



Terms and definitions 



A. Bearmg-Horizontal angle measured from north or south and refesnced to 
one of the 'quadrants of the comp^sar^ : ■ ^ 

I. Legal description of lanf?r-The survey record of the p9rcelfing 3f lane 
according to a prescribed method by law; the deec description of propertv 



I OT pre 
astPJUic 



Initial point--The origin of a survey system established by astT*iomi<:a! 
observation ' 

* 

Base line-The latitude, true east and west line, that intersects t?^ principal 
meridians at the initial point 



E. Standard parallels-Lines surveyed every J|J^ miles north and sotth of arid 
S parallel with the base line 



F. Principal meridian--The longitude, true north and south line, that intersects 
the base line at the initial point 

G, Guide meridj^ns-True meridians, extended north from the base line or from 
standard parallels at intervals of 24 miles east and west -from the principal 
meridian 

TowTT^ip ff)"Division of territory six- miles long on its south, east, and 
west noundaries and slightly less than six miles on the north, which accounts 
for the correction lines Ideated every six miles cn the standard parallel 

Range (Rj-Row or line of north-south townships, six miles apart and 
numbered consecutively east or west from the principal meridian 

'J 

J. Section (SEC.)-Composed of approximate . 640 acres ' and measures 
approximately one square mile • j 

■• 

(NO^E: North and west tier of sections within a township may be more 
or les§^ than one square mile,' usually less.) 

i . Quarter-section (1/4)--Consists of approximately 160 acres and designated 
as northeast (NE), ' southeast (SE), northwest (NW), or southwest (SW) 

. (NOTE: Quarter-sections bordering the west and north side of the townsTiip 
do not always contain 160 acres.) 



. ^ , INFORMATION SH^ 

L. Correction Ipt-Fractional 40 afcre tracts fotnnd on the west and north border 
of a township . . 

; M. • River lot- Fractional 40 acre tracts found rivers that have a mean 

0 . ' high water mark of 132 feet or more 

(NOTE: Area between high water mark bdonfr'TD state thus reducing the 

size to less than 40 acre tract.) 

. ■ ' ■» 

II. Reasons for land location in forestry 

A. Retrace old lines . . * . 

B. ' Locate property boundries 

C. Measure lanrf areas not publicly surveyed 

III. United States land- survey systems (Transparency 1) 

A. Metes and bounds -Qriginal thirteeiT colonies 

B. Vara- In Texas, . « ^ V 

C. Rectangular system-r All states except the above 

. IV. Rectangular system subdivisions (Transparency 2) ' 

A. Initial point" Formed by the intersection of base line and principal meridian 

B. Twenty«four mile correction tracts-Formed by the standard parallels and 
guide meridians . . 

C. Townships 

1. East-west tier of townships is' numbered "^secutively, north or 
south from the base line 

Example: Township 16 North (T16N) or "*::>wnsh id 3 South (T3S) 

2. Each range is numbered cbnsecutivejy ^:as~ or west from the^ 
Example: Range 19 East (R19E) or Range 1 iVest (R1W) 

0. Location of sections within township (Transparent. 3) 

1. Numbering begins with 1 in upper right hann czr-iis- and proceeds 
in a serpentine fashion to the bottom ^'c-^- ^and corner of 
township 

2. Show survey procedure followed to establish section lines within 
township '/ 
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' INFORMATION iHST 

E. SiMKvision of sections (Transparency 

1. Tiwtt «rf 320, tB0/8D, .40, 2ik:md 10 acres wi,th descriptions 
of iriwraiid quarters 

2^ Coiecixin lots (Transparency ^ 

3.1 V Afwer lots (Trartsparency 6) - 

V. Determir*g the^ acres of land from a legal description V 

A. R^ad and write legal descriptions ' • 

1. . From right to left 

2. Tract subdivisions are contiriuju- %ioarate tracts are divided by 
> • and, &, or a ; { , ^ 

(NCTE: Two letters alone mran 1/4, while a single letter means 



Sketch to scalei 
Examples: 



NESVi/jWVzSWNE; 
NWSE Sec. 10 



NW^/iN Ey4Swy4&NWy. 







20 
A 






40 40 A 







&NWy4NE>A Sec. 10 


&ESE Sec. 30 


"ft. 
160 A 


40 A 










10 A. 






40 A 












8C 


80 










• 


A 





VI. Principa meridians ^d-base lines of TKlaho-^a (Transparer e 

A. Cimarron Men- an (CiVI)-lntersec:3 wt • base line;' Mtiat point for . 
panhandle counties x • 

B. - Indian Meridian (IM)-lntersects with base line in Murrev County; iriitial' 

point for main body of Oklahoma / 

■ . - . ■ ' ^ • ■ , \ 
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INR3.RMATI0N SHEET 



5t-^itest lines-Marked 1/4 on north face 

2. ^rtn-South lines-Marked 1/4 on west face 

D. ..^1 n»sun?eved :nnnerH-lron pipe with brass.cap ooled with township, 
se^rron r 4 cr: — er represented ^ 

tlMCTE Materials used iriclude sandstone, charred stakes, buried charcoal, 
giaswHj= or piecss of metal. Generally, sandstone is used,) 

Witnes markintss , 

A, Beaming trees 

B. Bearing object 

(NOTE: This nducss a natural rock formation, railroad trestle, mOund c 
stone, o- other duraole material chiseled.with an "X'l or "BO". Thedistancr 
and btdring ^ recorded in the field note: « ' . 



V«L Survey line marklngi . . • : ^ 

^ Townships-Three rdteres and hacks 

^ Sections-Two bMiPahd hacks - _ ' . 

H. Section subdw»sia»-brie blaze and. hack 

(NOTE: On jme iH^ use a hack, 9 horizontal notch on each side of t^es 
intersected with a survey line. On ad;jacent Jrees use a blaze, a vertical scritse ' 
usually made witr nn ax, on trees facing the survey line. Various paint i r> 

markings are user: J. S. Forest Service uses red; WeyerhaueserusiBs white ] W 

exterior lines an: range interior lines; and ^other landowners use varitius 
. colors. There is standard.) 

V?l|. Corner markings in legs? survey . 

A, Township corners 

1, Corners pfaced every mile and one-half mile 

2. Marked on two sides' along with direction of survey v^ith one 
notch for ^ach mile of distance to the next intersecting tdwnship 
line ' 

5. Section corner , . *. 

Marked according to the location of the section corner from the 
southeast corner of the township . 

Z. HcriziDTital notches placed on the south and east face^oKthe cock 
w?tr one noti^h for each, mile of disbfnce to the SE turner of' 
th^ ^wnsh<p . * . I 

C. Quarter cc/ner . - 



. INPORMATON SHEET ' 

C. Pits and nwttjnds - ^ " * 

#JCJTE: HiwiBs are dug m opposite sfirrion corners and the dirt is^used to 

lten»* pf awtry %r survey field notes . \!\ " ~ : 

A. PrectK cotifse and tength af~iifTes , ' 

B. ' Kinds mti diameter of Iparing tree;s with distance and bearing 

C. Corner description 

D. ^ntersBcuons with lane objects* . * - . > 

E. ' (iTtersESnons with vusfisr objects 

F. Surface of the land ^ ; 

G. Roads and trails 

H. Other entnes of report on the character of the larfd, soil, water, and timber 
Example on following nage 



INFORMAT ON SHEET 



' . , UNITED STATES^ PUBLIC LAND SURVEYS H ; 

Chains Beginniitg the s/jbdivisiopal survey ar trie cor. of sees. 1, 2, 35 and 36; oh fh'e 
^ . S. Ibdy, of the* Tpl, which , is moniimented with a sandstone 8 x 6 >t .5 
/ ins. above grotSid; firrhly set roarked and vwtne!^d as described in the 
official re(xmi. 

OVOV W., ber.. sees. 35 and '36. ' * . ~ 

Over level bottom land. 
^20.00 Enter scattering timber. 
29.30 S.E. cor. of f?eta:; leave scattering trf^ef*. 
31.50 A cabin bears tttei; .6.00 chs dist. 

'39.50 Enter State *?%mway"lSI6. 25, bears N. along section line, and E. \ ' 
40.00 Point for the 14 ^c. cor. of sees. 25 and 3^. 

. Bury a granite stone, 12 x 12 x 12 ins. mkd. X, 2 *v u-tswerground, from which 
* An iron i^ost, 30 ins. long, 2 ^^cu daam., set 24 v\s. in the .ground, for 
a rete^ence monument,^ wm israss cap rmcd. ^m.ith an arrow pointing 
to the cor. and 1/4 S 38 .^M, bears East 46 !ks. -Jist. 
An Iron pcsst 30 Ins. long, 2 ws. diam., set 3^ rns. r me ground/ for a 
referenrce monument with iirass cap mkc wrrh an arrow pointing to 
tne; co^ anc 1 4 S 25 Rlu', oears W.esr 46 \:s. dtst. 
50.50- IM.E. cor. ot fieic 

51.50 Highway turns N. W. ~ ^ 

57.50 _ Enter heavy tiirrss'^ anc dens unaergrowtn, sdge ^ctht^ N. 54° E. and S 54*" 

W. ■ . •> 

72.00 Leave undergrowth. 

80.00 Poim for the cor. sets. 25. Z; and 

Set an iron :3ost ns. lo^^ 2 -zl diann., 24 ins. 'r rhe ground with brass 
cap mkd. 

/ ' T 15 N r z: E 

. S 26 « : 

V — S 35 : 36 
. . V ; " 1945 

frorr which 

. . ' A green ash, ins. diat^ ^ears 22^" E. 26 <s. dist. mkd. 

T 1E ^ 20 E : 25 5"" 

V A qref^ osr ^3 ^ns. Zi.ar\, ^^3^ : 71 74 £. Iks. dist. mkd. • 

T ' 20 E : 3r 

A greer : ns. diar. ~- z.. 64 W. 3. dist. mkd. 

■ * T J - 20 E . ^ ZE ST. 

A Cottonwood, i3 ir~ diar bears N. 2" 1 ' V., 36 Iks. dist. mkd. T 

ie M R 20 E S 2c rT 
Land, level oottom; Tortner" 2' chs. subjec: ' overflow. . 
-• Soil, ai jviai, silt anc loan.. 

Timber, green asr arrd ccrronw ;a: undergr: vtr villow. 
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INFORMATON Sh/eT 



I, ; Location^cof field .notes' ^ 

A. Bureau of Larid lyiangement, Washington,/ D C. 

B. County courthouse in the office rdfTOUnty clerk, county sun/eyor, or some 
^ other similar county official \ 
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Rectangular System Subdivisions 



Range Line 



1st Guide 
Meridian West 

•rection Tract 



1st Standard 
Parallel South 



mire^ 



Base 



5 



Line 



R.4W.R.3W.R.2W.R,1W^ 

|iitial Point 



24 miles 



Township ^ 



T.4N. • ' 

T.3N. PRINCIPAL 
MERIDIAN 

T.2N. 



T.1N. 



24 



mi 



R.1E. 
T.1S. 



T.2S. 



T.3S 




R.2E. 



R.3E. 



es 



1st. Standard * 
Parallel North 



R.4E. 



1st. 6uide< 
Meridian East 



Section 



The location of the initial point, base line, principal meridian, standard parallels,. 
' guide meridians, ranges, townships, and sections. 
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11 
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18 


17 


16 


1^ 
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10' 


19 


20 


21 


22 


23 


24 


30 


29 


•28 


27 


26 


25 


31 


32 


33 


. 34 
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35 


36 
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TM 3 



Division of a Section 



< .• • ' 

NW % 
(160 A.) 

• * 

«» 


1 . 

N 14 (80 A.) 
— ^NE14 


S 14 (80 A.) 

I* 




:S < 

LU 0 
CM 


# 1/ 


^ NW 14 
(40A.) 


NE14 
(40 A.) 


(10 A.) 


NW 14 
(10 A.) 


NE 14 
(10 A.) 


SE 

SW 14 
(40 A.) 


y^-^ — 

SE 14 
(40 A.) 


SW V4 
(10 A.) 


SE 14 
(10 A.) 
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Starting Points 



Guide Meridians 

' / I ■■ ■■ 



Location of the jtWo principfal meridians (-) and baseJines (-) in Oklahoma. 
Two guide' meridians — ) and two standard parallel. lines (—) are also shown. 



O 
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■ FBP EST LAND LOCATION 

^ pNiT ir 



ASSICa^lVIENT SHEET #1^IDEMTIFY TOWNSHrPS AMD SECTIONS 



i: . Identify by writing the legal /lescription of the following townships. 



a. 

c. 
d. 



'rincipal Meridian 



"I: 























a. 




4/ 
































/ • 




































b. 






Base 


Line 






r 
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kial P 


oint 




















d. 
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ASSIGNMENT SHEET #T . 



.2. Number tht sections within the township drawn below. 7 ^ 



































































i 









; J s 



fx 



^..t...»«.3v«V'*v*v«v.»v.*^, 

3. Give the proper sfe^ctian numbp'- for the serijon? marked 



^ towMsnip: 



c. 
d. 

e. - 









a 








b 




























« 






c 












d 










e 
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. / - ■ ; FOREST LAND l-i::ation 

• r ^ UNIT II 

ASSIGNMENT SHEET #2-INTERPRE- LEGAL DESCRIPTIONS 

For the following plat sheet sketch, deterrr e the total acres in the tract and 
its complete legal description. 

\ a. .Acres " Description " 

















1 






















I 




1 








TJ 

^ ; 
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r—rr- 
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Scale 6" = 1 Mile 
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ASSIGNMENT SHEET #2 



* Suppose the landowner in the first problem bought 100 acres of land with the 
following legal description: . 



- NENW and SWNW and S1/2NWNW Section 16, T6N,R19E 
Sketch in the additional acres on the plat sheet! 
3. How many acres are in the following described tracts? 

^a. SW and N 1/2 Sec. 2 

b. SI/2 SI/2 SE and S1/2NE Sec. 14 



SE;SESWSE Sec. 3 and N1/2NW Sec. 2 



d. W1/2 Sec. 6 and NWNWNW Sec. 7 

e. N1/2 SESE Sec. 33 and Sec. 34 



4. Describe in legal terms the fractional parts of the following 



b. 



c. 



h. 



a 

40 A. 


b,' 
40 A'. 


.■ ^ 

160 A. 


c 

• 80 A. ' 


e 20 A. 




i 

40 A. 


f 

60 A. 


' ' — 




h 


g 10 A. 
i 20 A. 



5 A. 
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ASSIGNMENT SHEET #2 



. yVhat is the legal description for the following sketch* of property? 
• • Sec 11 T3N R19E 



63-C 







-1 












3 
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Assignment Sheet #1 

• 1. a. T4N, R3E 

b. T2N, R7E 

c. T3S, 'R3E 

• d. T2S, R4W 



FOREST LANiD - LOCATION 

UNIT n 

■ANSWERS TO ASSIGNMEtv^T SHEETS 

■ — - — ■ 



b.„, 8 



c; 30 



3. a. 3 
Assignment Sheet #2 • 

. 1. a. 200 y > / . ■ 

b. NWSE- W1/2NE; SENW; NESW 
2. "~ 




6 


5 


4 


3 


2 


T 


7 


8 


9 


10 


-11 


12 


°18 


17 


16 


.15 


14 - 


13 


v/l9 


20 


21 i 


22 


23 


24 


- 30 ' 


29 


28 


27 


26 


25 


31 


32 


33 


34 


- 35 


36 



d. 31 
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.3. a. 240- 

b. 120 

^ 250 

d. 33(5 

e. 360 

4. a. NWNW 



f 



b. NENW 

c. S1/2NW J 

d. NE • 

e. N1/2N1/2N1/2SW 
S.1/2N1/2N1/2SW and S1/2N1/2SW 

g. , S1/&W1/2SESE . . 

h. E1/2lil1/2N1/2SESE • 

i. S1/2'§ESE/ 
j. NESE 

SWNWNEJ SENW; SW; W1/2SW 



\ 
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FOREST LAND LOCATION 

uNrtjr : 



TEST 



Match the terms on the right to the correct definition. 



a; Horizontal an§f.ij^ measfured frdm 
north or south and referenced to* 
one of the quadrants of. the * - 
compass ^ < 



_b. The survey record of the parcelling 
of land according to a prescribed 
method^ by law; the deed descriptic 
of property ' > • 

_^c. The origin of a survey system ' 
established by astronomi!cal 
observation 

_d. The latitude, true east and west 
line, that interacts the principal 
meridians at the initial point 



^e. Lines surveyed every 24 miles 
north and south of and parallel 
wfth the base line 

_f A The longitude, true north and 
and south line, that intersects the 
base line at the initial point. 

_g. True meridians extended north from 
the base line or from standard 
parallels at intervals of 24 miles 
east and west from the principal 
meridiani^ 

■ ■ ■ ' ' ' ^ 

_h. Division of territory six miles 

long oh its south, east, and west, 
boundaries and slightly less than 
six miles on the 'standard. parallel 

J. Bow or line of north-south townships^ 
six miles apart and numbered 
consecutively east, or west from 
the principal meridian 

J. Composed of approximat-iely 640 acres 
and measures approximately one square 
mile 





' Riyer lot 


2. ' 


Initial point 


3. 


Principal meridian 


4. 


Standard parallels 


in - 




5. 


Range '. - 


6. 


Township 


7. 


Quarter-section 




Guide meridians 


9. 


Bearing 


10. 


Base^W 


11. 


Correction lot 


12. 


Section 


13. 


Legal description 




A of land 
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' - - 160 acres ^^nd designated • 
as northeast (NE), southeast 
■ * ; (SE), northwes? (NWh or 
southwest (SW) 

V/. ■ i"-' ■ ^ : ^ .. ■ ■ •■ ■•• • ■ • • 

\ k Fractlanal 40 acre^racts : ; 

i ; • found on the west and • 

^ ; ^drth border ^ ^ 

:"* i"tpwr;j|hip . ••.*'■ 

' m. Fractional 40 iacre tracts - 

found along rivers that " 
have a mfean high water ; ^ 
^ . mark of 132 feet or more 

2.i ^ List three reasons land location is a necessary forestry task. 

a.. ', ; 



Select from ;the list below the three methods of land isuVvey systems found in 
the United States by circling the correct answers. 

:'a.- Square-area ■ ■ 

b. Metes and bounds 

. - ■ • ' ■ . ■ - . ■ . • ■ ... 

c. North and.south 

d. Rectangular system ' " 

e. Arpent , 

f. Vara & 
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. 4. Match the fol|pwlnqg list of subdivisions of vth^Vect^^^^ survey to 

^ the sketch below/ by placirv& the apprpp^ m tHe blank. ' 



_a. Initial point 

;^b; Base line 

^c. Guide rneridian 

Jd. Range line 

^e; Section 

J. Principal meridian 



^g. fowriship 

Standard parallel 
JJ* Correction tract 
J. ' 6 miles 
k. 24 rhiles - ^ 



5. 



11. 



^8^ 



10 



Determine the number of acres from the leg^f description of SESWNW; NWSE; 
^l'1/2SW Sectron 10 T4N RISE sketching the ppjp^ty oi^ the following^^^^ 



acres 
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Locatp. and label ihe ?|3rincipal meridians and ba^e .lines of Oklahoma on the 
^following map. ^; ; 




Match the Vip^e of public surv6y to'' the description of the line marking- 

a. Two blazes and hacks v - 1.; ^ 'Ti)wnships !" 

2, ^- : Sections \ 

3. Section subdivisions 



_b.' Three blazes ' and hacks 
c. One blaze and hack ^ 



Match the survey corner .to the correct corner « marking description. 



_a. Marked on two sides along 
' the direction of survey 
with one notch for each 
mile of distance to the 
next intersecting township line 

_b. horizontal notches placed on 
the south and east face of the 
rock with one notch for each . 
mile of distance to the SE 
corner of the township 

c. Marked with 1/4 on the north 
or west face 



List three types of witness markings. 



1 . -Section corner 

2. Quarter corner 

3. Township corner 



a. 
b. 



List five items. of entry ^that can be found in survey field nptesl 
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: FORESt LAjyD- UOGAXIQN . 
UNIT II 



ANSWERS TO TEST 



,73-C 




3. 
4. 



■. ■ h. -■6 ■ ■ w. ■ 
I.' '■.■5'.., 
' . ■ - j- ■'2 

: '■ ■ ■ ■'■ I. M L; ^ , . 

Retrace old lines 
Locate property boundries 
c. . Measure 'land areas not publicly surveyed 
b, d, f \ „ ■ 



a. 


6 


b.° 


10 


c. 


2 


d. 


9 


e. 


3 


f. 




g- 


4 . 


h. 


.,.,,.1 


r. 


11 


j; 


' 8 


k. 


5 
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* y 


'•..*."•. * • 








-'■'•■■*■ ■' , . ' ■ 






■ J ■■ 




■ ■■. f . ■ , " • • . • 




* * 




■ / ^ 


» 1 1 



Indian Meridian 



Ba se Lin e 




7., a. 2 

b. 1 

c. 3 
8. a>. 3 

b. 1 



c. 2 

a. "Bearing -trees 

b. .'Bearj ng;" object . 

c. Pits and mounds 



'Initial Point 
in Murray Co. 
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V 10, Any \fiv^ of the. foliovving ' . 

' ; • a. Precise course and length bf-^ lines . ^ . ^ 

b. Kinds and diameter of bearing trees with distance and bearing 

c. Corner description 

di / Intersections with land objects ' v 

e. ; Intersections with water objects . . ^ V . 

f. Surface of the land '\ 

' g. Roads and trails 

■ . • ■ ' ■ ' " ■ ■ <• ■ « ■. 

h. Other entries of report on the character or the land, soil, water, and timber 

11. a. Bureau of Land Management, Washington D C. 

b. County courthouse iri the office of county clerk, county surveyor, or some 

r other similar county official * * 



• ■ / ■ 

K 
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TREE iwiASUREWrENTS .V " : 

■ .UNIT III ■.\''"::^0:\S ' ■ 



■ ';• rr > ; TERMINAL OBJECTIVE;^ . , C 

: After CO mp|etidn^^,<^ 

; accurately accordtng t^, the niles fpr corrw He should be able to measure 

wee heights according jto spMrffed rul^^^^^^^^ knowledge will be evidenced through 
demonstration and by scbrjng eighty-five percent on the unit test. 

■ . . SPECIFIC OBJECTlVfS , — 

After isbmpletion of this unit, the student should, be able to: 

1. , Match terms associated with tree m^surerpent. 

. 2. '\ Name the common dendrometers used in measuring tree diameters in order 
of accuracy. ', . ■ 

, ■■ '■ ■ . - . ■ ^ 

3. Draw a" line indicating the correct location of DBH measurements when 
. V given illustrations of trees. " 

: 4. Classify tree diameters correctly into one and two inch classes \A/hen given 
a list, of exact measurements. o 



■ / 



5. \ List three tools used to obtain upper stem diameter measurement by 

climbing. . i. - <^ 

6. Describe the correct procedure for using the pentaprism trde caliper to 
obtain tree diameter. . 

• . . ■ ■ ■ ' ■ . -■. --^^ ' • ■■ 

V 7. Identify comrhonly used hypsometers. V: 

.\ ■ ' ' ■■ : ^ 

8. Draw a diagram illustrating the principle of height measurement of the 
■ ^ Merritt hypsometer. ^ 

;:9. Determineuhe height of -trees fcom readings on the percent scale of the 
Suunto cM no meter. 

10. Determihe the merchantpble height of trees according to U,S. Forest Service 
tree height classification when>glven'a drawing of trees. 



-V 



Jl. Demonstrate the ability to: * 

a. ' Determine diameters. 

b. Determine merchantable *tree heights. 



TREE MEASUREMENTS 
UNIT III 



^ SUGGESTED ACTIVITIES 

; ■■.■'.> ';■ '„ 
■ ^i-. ^ Instructor: ' •■ ' ■ 

- A. Provide students with objective sheet. ; 

B. Provide students with information and job sheets. 

C. Make transparencies, 

D. Discuss terminal and specific objectives' ' / 

E. Discuss information sheet. 

F. Demonstrate and discuss procedures outlined in the job sheet. 

IS, ■ • 

^G. Arrange field trips to^ allow students an opportunity to complete job sheets 
on determining diameters and merchantable tree heights. > 

H. Give test. ' 

II. Students: _^ 

A. Read objectives. 

f ..1 ■ . 

B. Study information sheet. 

^ . C. Demonstrate the ability to accomplish the procedures outlined in the job 
sheets. ' ^ / , 



p. Participate^irKfield trip. 



Take test. 



• INSTRUCTIONAL MATERIALS 

I. Included in this unit: , 

A. . Objecrtives - 

B. Information sheet 

C. Transparency masters 

1. TM »1-Dendrometers^ 

2. TM 2-DBH Measurements 
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. 3. TM 3-Climbing Toolis- 

4. TlVr 4-Pentaprisnh Tree Caliper * - 
: ^ .5. TM 5--Co4^orr 

6i TM 6-Merchantable LUmber 
O. Job sheets 

!• Job Sheet #1--Dertermine Diameters* 
2. Job Sheet #2--Deter mine Merchantable^ Tree H^^ 
Test'.- • 'x/;:'^..:.., ■• ■ ' - 

F. , Answere to test ^ 
II. References: • v . , " 

A. Avery, T. Eugene, Forest Measuasfments. Nev^ York: McGrpiw Hill Book Co. 

B. Forbes. Reginald D.. Forestry Handbook. New york: Ronald Press Co. 
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TREEMEASUREIVIENTS 
. UNIT III 



INFORMATION SHEET " ' 

Terms and definitions 

A. Dendrometer-A collective term for all instruments used for determinina 
. diameter ' • 

■ - ■ ■ 

. B. DBH (Diameter Breast High)r-Measured at;4 1/2 feet from the ground 

C. Trge caliper--An instrument with two prongs, one fixed arid one slidinq 
used to pbtgin - diameter • 

D. Dianxeter tape--An instrument of thin steel tape graduated in units of 
diameter 

E. Biltmore cruiser stick-A wooden stick graduated in height units 

F. Hypsometers-^A collective term for all instruments used for determininq 
height - , . 

G: U.S. Forest Sfervice--A government organization responsilDle for the 
" management of' the national forests 

H. Bole-The tree trunk 

I. ^ Merchantable heightrHeight*accordirig to specif iCation^ of an organisation 

or industry ' v 

J. DOB-Diameter outside the bark • ' ^ 

Dendrometers used in measuring tree diameters (Transparency 1) 

(NOTE: These are listed in order^ of accuracy.|^ • . - ' ^ 

A. -Caliper , . ' 

B. Diameter tape ' 

C. Biltmore cruiser stick ' ao ^ — 
Rules for correct measurement of DBH (Transparency 2) 

A. Tree on slope j 

B. Tree on level ground ^ 

C. Leanirig tree 
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PNFORMAfreN SHEET 



D. Tree forking at or above 4 1/2 feet 
. . E. Tree forking below ,4' 1/2 feet 

F. ' Tree deformed at 4 172 feet ' 

G. fiottlerieck tree 

IV.. Tree dia4neter classes ^ 

A. One-inch classes 

.. * 1. 4.6" to 5.5"" = 5" 
2. 5.6" to 6.5" = 6" 
' 3. 6.6" to 7.5" = 7" 
4. 7.6" to '8.5". = 8" 

B. . Two-inch classes 




1. 
2. 
3. 



9.0" to 10.9" = 10" 

•.-./-: 

11. 0-' to 12:9."^ = 12' 
13.0" to 14.9" = 14" 



V. Tools used to "obtain upper stem . diameter" measurement by climbing 
(Transparency 3) 

A. " Gaff aA^I harness . ' . 

B. Tree ladder§ " 

C. Tree bicycles o ^ : :^ 

VI. Procedure for using pentaprism tree caliper (Transparency 4) • . 

(NOTE: The range of accurafcry' for the pentaprism tree caliper is ten to fifty 
feet.) 



\ 



A. Hold caliper 3 to 4 inches from eye ♦ 

B. Hold pentaprism tree, caliper horizontal to tree to be measured 
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INFORMATION SHEET 



C. Slide- movable pointer to obtain image belov\5^ 




D. . Place vertical alignment between the twp vertifcal guidelines 

E. Read scale on top for diameter of tree'/ 
^ommon hypsometers (Transpafency 5) t 

A. MerVitt hypsometer on the/Biltmore' cruiser stick 

B. Suunto clinometer^ - - .'/''^ . 

C. ^ H^ga altimeter ; ■ \ - - » -"^ 

V "'^'^ ^ . ■■ .. : 

D. '^Abney hand level . ; : ' ,.; 

' . . ' '• . * ■ ■ ■. 

Principle* of height measurement wi;h Merritt h^psornet6r: 




Ac: AC (both sel; -AC paced) 

BG is ready directly frofii: intercept 

be. ' Any graduation- * 



be = 



(Ac) (.BC) 
. AC 



161 



84-C 



INf'OR.MATION SHEET 



IX. 



* • 



• 48,5 



5.5 ft 



Determining the heights of trees using the Suunto clinometer 

A. Measure 100' distance from tree 

(NOTEi A 50' distance can be used by dividing >the answer in half 
correct total height.) 



for 



CD. 



Tree on same level of observer 



B. Instrument reading at the top of tree 

C. Instrument reading at the bottom of tree 

D. 'Procedure to follow with the above readings 
• ' 1. 

- a. Top reading (+) with bottom^ reading ( ) 
b. Add for total height 



When base oT tree is at same level 
as. feet of observer, measure plus 
angles in percent, -add eye to ground 
distance in feet. TOTAL'TREE 
HEIGHT is 54.0 feet., ^ ^ 




Trtu) below observer 

a. Top reading ( + ) witfi bottom reading ( ) 
h. Add for totiil height 

Xhen base o? tree is below the 
foot level af observer, measure 
""^^^ the plus angle in percent; mea- 

^ ^ sure minus angle in percent, 

> add the two ind you Have the 

total tree heigf^t IN-FE^f. 
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INFORMATION SHEET 



Tree above observer,. , 

. a.^^^^' -^^^^ (+) -with- bottcmi reiading (+) . • ' • 

b. Subtract bottom reading from the top reading for total 
^' height^ ^ ' 

When base of tree Ts 
^^N^ ^ above observer's eye 

"''^.^ level, measure total plus 

angle in percent, sub- ; 
f ""^N^ V tract from it the angle \ 

^ ""'n^ ' between eye level and 

vl^^-,-'^-,,^. J ^^^o/^X^' \base of 'tree. Remainder 
13 "X tree' height in percent. 

'"^"^^ 63.513.5 ^ 50 feet 

TOD ft.-.: ■ ^ TOTAL TREE HEIGHT. . 

. Forest Service tree height classification' ^ ' ^ • 

Procedure . • . . • 

1. Record the length to the last whole foot -fof the bole of- all 
sawtimber-size live and salvable dead trees, such as spftwoods 9.0 
inchas DBH and larger, and 11.0 inches DBH and larger for 
hardwcrods ^, . * 

V 2.. . Meas).ire from a 1 foot stump to' the point above which no saw 
log can be produced t9 meet log grade standards or to a minimum 
top Qf 7.0 inches DOB for softwoods and 9.0 inches DOB for 
hardwoods 

3, Saw log should n6t. extend'^ above a point where .taper becomes 
excessive as evidenced by: 

a. A fork with less than an 8 foot saw log above it (12 feet 
if this is the only log in the tree) 

b. A limb withra base diameter equal to one-half or more of 
the stem diameter below the limb, or a group of smaller 
limbs with equivalent diameter which collectively influence 
tci()er to the same degree 

■I 

4. Also, saw log length should not extend 'above a saw log section' 
that does not meet minifTium log grj&de S[)ecif ications and vv/hich 
has less thun 8 fe?ot of saw log length abot^e it 

■ D(}scri()tiofi of tr(M?s (Transparency 6) 

, 1 . A Siiwt imher ' U vv 

' J. S<w Jo(| Irngih t(Mniinjtes .il 9 inch lop (30B ' ' " 
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INFORMATION SHEET 



b. Meets rninimum qualifications of ^^a 12-foot saw^ log * 

■ , . ' ^ ' . . ■ ■ ■ • - • , »; • ' ■ ' • 

a stem portion contains, on cull and terminates at 4 

* inches DOB ' ^ ^ 

■ ■ ^ ^\ ■ 

• d. Saw. log length is recorded as li^atj^^bole length as 21 f^et 

. A sawtimber tree - « 

a. Saw log portion terminated by limbs at 13 inches OOB^ 

b. Contains no cull and. meets minimum grade specifications 

c. Both^bole length and saw log iengtl^ . 14 feet 

d. ^ Portion between 'whorls of ^ limbs is large enough in diameter 

but not in length to qualify as wpper stem/such as less-iiign 
4 feet long ^ ' \, > X 

..A rotten cull tree 

a. Although saw log ^portion is 20 feet long, a 13-foot section 
of rotten cull prevents utilization of a log meeting minimum 
grade specifications; thus whole saw log portion is culled 

b. Because more than half the. volume in that portion is rotten, ' 
the tree is classed as a rotten cull tree 

A sawtimber£|tree . 

a. Saw log portion terminating because the branching at 1 5-inch 
top DOB meets minimum specifications ^ . . 

b. Right-hand fork is too rimby to quality as upper stem/but 
7 feet of left-hand fork qualifies as upper sterrf , 

A rougfi tree 

a. Saw log top terminates, by branches 11 feet above crooked 
butt ^ ' , 

b. No saw log meeting minlrTiurri qualifications present 
A sawtimber tree " J ^ 

va. Despite sound cull in the saw log [)ortion clue to biftt swell, 
a 12"foot saw log is firesent 

b. Seven feet of right luirul fork qualifies cJs upper strnn 

c. Left fuind fork does not qualify due to crook 
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4^ INFORMATiQN SHEET ' , ^ 

■■ i ' ' ■■■ 

Two savytirriber trees : ^ . v * ' 

a. Sin6e^4w^^ ^ork is' belo\A/ DBH, each f6"rk is apfpraised and 
recordea^^T a ;,$eparate trfee 

b. The lower 14-foot section ih the left-hand fork meets 
requirements for a sawtimber tree . 

c. A 6-foot portion of the largest stem in upper fork quialifies. 
as upper stem material ^ 

d. In the main right-hand fork, a 13 1/2-ff)ot saw log plus a 
^ 9-foot saw (with an intervening l-foot section of souncj 

cull) is recorded as 23 feet of saw log length; bole length 
• is the same 
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DBH Measurements 




DBH 




I Tree on Slo:p^ 



DBH 



2 . Tree pn 
LeVel Ground 




3. Leaning Tree 




4. Tree Forking at 
or Above 414 Ffeet 



5. Tree Forking Below 
4V2 Feet 



4 Dia. Point 




41/4 ' 



6 Tree Deformed 
at 414 Feet 




Dia Point 



7. Bottleneck Trde 
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Common Hypsometers 



Haga Altimeter 




Abney Level 




Suunto Clinometer 



1 CHAIN lerr loos 



MERHITT HYPSOMETER 



r\3 



Merritt Hypsometer on 
Biltmorie Cruiser Stick 

171 
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Merchantable Lumber 



99-C 



r~l Sawlog 



Upper 
Stem 



I Limbs and 
•Sound Cull 



Rotten 
Cull 



4"D0B fi 



9"D0B 



15"D0B 
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V ' . ■ ■■■ ■ / \ • ^ • ■ 

- TREE MEASUREMENTS : 
> * UNIT III 

JOB SHEET #1"DETERMIKE DIAMETERS 

1. Tools and materials heeded ^ • 

A. Diameter tape 

B. Selected trees 
. C. Pencil ' \ 

D. Clipboard ^ ' 
II. Procedure ^ \, ^ 

A. Determine the diameter of 10 trees^sSScted'^ the instructor 
• B. Measure 4 1/2 feet on the upper slope sida of the tree 



ERLC 



C. Find this height on your bod/ for DBH her^t reference for following DBH- 
measurements * 

D. Extend the tape arouiid the tree from the left side 

E. Grasp, the hook end of tape with the right hand ^ 

F. ^ Pull tape taut with hands crossed over each oth^sr/left hand on top 
JG. Read the tape at the point of intersection of ''o" mark ahd diameter marks 

H. Follow the rules for correct DBH measurement 

I. Read the tape to the nearest 1/10 inch of diameter arid record the 
measurement below ' ^ . ' 

Tree No. 'DBH * 

' 1 - . 
2 

* ■"-..<■«■ 
3- 

4 " ■ •, ' ■ . ^ \ - 

■ 6 ■ ' ■ : • , 

9 ■ " . ■ 

10 - ' ' , ■ ' ' " . 

J. Turft in to instructor fgr evaluation . ' 
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JOB SHEET #2:-DETERMINE MERCHANTABLE TREE HEIGHTS 

Tools and materials needed . ^ 

■ ■ * » * ' .. ■ 

A. Suunto clinometer .* . .li. "■ ^ 

B. 100; tape > 

■> ' . 

C. Selected trees ' . 

■ • ■' . . ■ ' ■ 

D. ^ Pencil and clipboard 

.■ . ^ ■ ■ ^ ' 

Procedure ^ • ; ■ ^ ^.^^ " : 

A: Determine the merchantable height; of 10 trees selected by the instructor 

,B. Measure a distance of 100 feet from the tree to a point where both,, top 
and bottom of the tree can be seen ■ 

e. Estimate the point of top merchantability using these, guides: 



1) . Minimum >.top of 7.0 inches outside the bark 

2) A fork with less than 8 feet in either fork* 



-7^ 



3) ' A limb with a dia'meter equal to 1/2 or more the bole digmeter 
, at the point of occurrence * ' 



4) A group of limbs witl|^a one-foot section of the bo|a with a 
.'total sum bf diameters^^^l to 1/2 or more the bole diarT\eter 
gt the point ,»of occurrence ,. - 



D-^ Read the perqent scale of the, Suunto at the' point of top ,fn^erchantability. 

E. Read 'the scale at the base of- the tree one foot from the groiind 

F. . If the readifsjgs of^the percent scale were on opposite sides of' theK&cale"! 

that hi posfiive and negative, add the. readings together- for height of the 
tree " . , . ^ 



If the readings are both positive^or both negative, subtract Jhe readings 
for height of the tree * » ' a ' , 
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JOB SHEET #2 

H. RieQord the merchantable height of the tree belov^. • 
' Tree . No. . Merchantable Height 

V ■ •.. 3. •. r ■ ■ . ■ , V 



5 
6. 
7 

9 
".10 



\. When completed, turn in to the instructor" for evaluation 



o . ■ > , • ., . • 17; 
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TREE MEASUREMENTS 
UNIT III 



TEST 



Match the terms the right to the correct definition; 



^ -5B-. 



a. A collectt5^ term for all 

instruments used for determining 
. ; diameter 

./■ ' " .'.'■.> i ■ 

_^fa, ivfeasiired at 4 ,1/2 feet from 
the Aground . . ' 



_c. An Instrumehi with two prongs, 
. one fixed anfl-i pn? sliding, " , 
used to'Dbtaiit^-diameter 



_d. An instrument of thin .steel 
tape graduated jri units 
of d'ra meter 

_e. A wooden^ stick graduated 
. in height units - 

i. A coHective term for all 
; instruments used for 
determining Height ' / 



g. A government br^nization 
responsibile for the - . ' 
rrianagenaent of the nationaf 
^ forests ' « . 

-h. "Pie tree tryhk.^ 



i. Height according to ... 
• spe6ificatiDns of an ^ 
organization or indiTstry 



%; Diameter outside the bark 



1. V Tree caliper • 

2. Hypsbmeters 

3. Merchantable height 

4. Dendrometer . , 

5. U.S. Forest Service 

6. Diameter nape * 

7. Bole 

8. DBH 

V.9. . Biitriiore crdiser 

• stick 

10. DOB 



Name^ the common dendropneters used Jn ipneasuring^tree diameters/'ih order of 
AaCcuraGy, * . , 



v3. ' , Draw a line indicating, the correciriocption of DBRvmeasurements from the 
' .. illustrations given below, r . ' > ' " - * 




J. 




1. Tree on Slope Z Tree on Level . 3. Leaning Tree 

Ground , 



/ 



T 

4 1/2" 

4. Tree Forking at or 
Above 4 1/2 Feet 



r 

4 1/2 
^ U 



5. Tree Forking Below 
- 4 1/2 Feet 




•6, Tree Deformed at . 
41/2 Feet 




7i Bottleneck Tree 



Cldssify the following measurements of DBH into the correct diameter classes. 
Qne-lnch ^ : , Two-inch 

■ / d. 9.6" ^ . ■ 



a. - 5.9" 
4.0" 

^•v ! > ^ f^ 14.5" 

List three, tools used to obtain upper stffm diameter measurements by climbing. 



e. 11.1" 



3- 

. r b. 
c. 



6. Describe the correct procedure for using, the pentaprism tree cal-iper to obtain 
. tree diameter. ' . , • > 



XX a. 
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9. Determine the height'bf these trees from the readings indicated using the Suunto 
clinometer. 




109-C 



10. Determine the height in feet A-the trees in these drawings using U.S. Forest 
Service merchantable heights, 



. (""]. Sawlog Q] Upper 
f f^- ■ Stem 



Limbs and ?JA Rotten Cull 
Sound Cull ^ 



4"D0B E 




.11. -Demonstrate t™ ability to 



r :^-"«^;^f^V^^^ heights. 

' ^ -1 * |>S ti^TE :;j;j^^t^^ not been accomplisihed prior to the test, ask the instructor 

"I ; 'w.Hin'^th^ above '^^a^^ be completed) > 



•by 




V 



111C 



TREE, MEASUREMENTS 
UNIT III 



ANSWERS TO TEST 



2. 



a. 


, 4 


b. 




c.^ 


■ 1 ' 


d. 


6 


e. 


9 


f.' 


2 • 


9- 


5 


h. 


•7 . 


i- 


3 


j- 


10 


a. 


Caliper 



b. * • oDia meter tape 

c. . ^jlt^ore cVuiser. stick , 




I.Tree on Slope' ^ ■■ ^H -^ 



2. Tree on Level Groufid 




[4 4/2' ■ f 



3. Leaning Tree 



Diam. 
Point* 



4 1/2'/' 

■ I 



3 l72'." 



5. Tree Forking Below 4*1/2' 6. Tree Deformed 
' ' i;/ . V ' ■^ : ^- .at 4 .1/2 Feet 




Diam. 
Point 



.4. Tree Forking at or 
/ • Aboue' 41/2 Feet 



piam. Point 
11/2' . 



^"1 



, 4 



'7 Bottleneck Tree 
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as 6 

b. .5 

c. . " 8" 



II 

,,■1 



1. 



a. 
b. 
c. 

a. 
b: 
c. 
d. 
'e. 
a. 



d. 10"' ' ■ 
■' ■ ■ ■ e. ■ \2"^-- l ' ; 
. f./ 14" 
Gaff and harness- ^- 
Tree ladders 
Tree 'bfl^cles ' , 
Hold caliper- 3 to 4 mch6s from eye 

Hold pentaprism tree calio^ horizontal to tree to be measured 
Slide movable |jointer to OTtaiD correct image ' . ^ 



Place, vertiqal alignment between 'the two yeVtical guidelines 
Read scale , on top for diameter of tree 



Suunto .^clinometer 



b. Haga altimeter 



f Merritt hypsometer on the Bilt'more cruiser sticl< ■' 



'd. : Abney hand level 



8. 



Merritt 



J 



A 




Ac: AC (both set, AC pacedj 
BC 1s ready directly from, inter^iept*'' 
be. Any graduation- 



be ^ 



(Ac) (BG1> 



9- ... a 

9 



.54' 
b.' 'bo'' 



4' 







■ ' • '. • '.■ . ■ ' . ■ • , , , _» y .. 














f" * ■ 

:'.''.§. ■ ' . ' 






■ • 






. . @ e. •■ 






.;f. 


12' 






14' and 23' oV 3^^' x 


•■ " ■ /' ■ A 




• . - . ■-' ^ 



Perforrjhahce skills will b?, evaluated according to theMfsfaction of the insti 



instructor. 
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After compl6tioh of this unit, the student should be abfc scale downed^ogs to obtain 
net volume. He should be able to recognize scalie defects and deduct appropriate reductions 
of volume. This knowledge nvi 1 1 be-evWenced through demonstration and by" scoring 
eighty^five percent on the unit\te«t. • -l - 



SPECIFIC OBJECTIVES 



After, cofripletioh of this unit, the student should be able, to: 

1. ' Match terms associated , with log scaling to the correct def 

2. List in order of accuracy, the commonly* used log rules in the South 

•>•■ • ■■ ■ ■■ : ■■■■ \ ■ • , 

3. List the three parts of a sdale Istick. ^ 

\ / 4. List the five Steps in the procedure of log scaling. ^ 

5. List kinds of defects 'for each*of the four classes of 'defects given. 

6. Write the formulas f6r;the five types of defect deductions. ' 

7. Deternrfme scaling deduction for the^five typps of defect deductions. 

8. Demonstrate the ability to: <• 
a. Identify types of defects. ' - ' ' , . . 

• b. Scale net volume of Jogs. • - ' 




Lois SCALII^S^ • ^ 

vAvr ■ UNIT 1^ 



'» Instructor: ^ ^ • 

A. Provide students with objective sheet ^^^ ^i^ ^ 

B. . Provide ^t"^^"^ ^'OTiinformatioR, ^^^^^ 



^ " ' * niQriiqs terminal an^:«A 



D. Qiscuss terminal an^;^j,jjfj^. f 

^ E. Discuss ^f^formation "and assignment sheets; 

F. Demonstrate and discuss procedures, outHned in the job sheets. 

G. Arrange .field trips to -&||^^ studfents an opportunity to practica identifying 
^ types Oi: defects and scaling logs. ' • 

H. Give test. > ^ ; , - 't 

"• Students: * , , • . 

A. Read objectives. . 

B. Study iH'formation §heet. ' ^ " -^^^''^ 
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Demonstrate the ability to accQjrnplisK the procedurcij outlined in the job ' 
: / /^sheets. . ■ : - * ■ . 1^-^ ' ■ - ^ 

^'^'^ D. Participate in field trip. . . • ' 

E.^ :Tal<e te5t. ^ / 

' .. INSTRUCTIONAL MATERIALS " ■ f ■ 

included in this unit: ., .:' 

A. ."'Objectives . . ^ ' i' y« 

■ . . ' ; •• . ■ ■■" ■ ^ . ; . " ■ . 

• •B. informat'on sheet / • ' . ' ^ ■ ' . 

' /C. Transparency master: T(V| i'.:parts"o| a Scale Stick , V " > /" 
► \;. .D, Assignment Sheet #1 -Determine Scaling deduction- ^ • -.^ 

e7\- • . ' , ' • ' . • 

■ ^. • • .. ■ .■ , ^ . 



■ ' ■■■ -•■ ■■ ■ ;* ■■ ■ ■■■ -i 



■♦, 



:^ F. ^ Job sheets 



^^1. Job-^heet pf 



G. ' Test 



i> Job Sheet #2--Scale Net Volume of Logs 



r.-'H. ^*Airfe\^ to • test 



References - ' 

/•"V ■ ■■ • ; ' • .■ ■••^ ... r ^ . ; .- ^- ■ . . ■ ■■■■^-'■^^ 

A. Avery, T, Eugene. Forest Measurements. New York: McGraw-Hill .Bo^ 

'Co.- •• . ■ - ^' , r , ■■, . - • ■ 
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«. Np; Forest Experiment Station. Hardwood Log Grading. -Upper Darby 
- Pennsylvania: USDA Forest Service. 
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? ^ 4 -V UNIT IV 



LOG SCALING 



imforMation sheet 



Termff and definittons v . • . 
A. Log ^Mling-lfJe art of. estimating volume of downed logs^**. 



^ ■■■■ • 

8. ^Log/rule-A table showing the volume, of straight, sound logs of various 
leng^s gtad 'diameters 

CJ.' Scale'^ck-A rule of inches with Jog volumes for varying lengths ^ ' 

D. Scalmg'diametpr-Average. diameter of the small end of the 'log 

E. ' Volume-Board-foot content * * ^ . 

^'^ ^ (NOTE: This refers also to cubic feet, cords c/f pulpwood, and other 
. commonly "used volume pieasurements.) ' ' , 

... 

Scalfe defect-An imperfection thdt Would reduce the volume 

(NOYE:. Any defect, that would reduce |f»e volume JPsawrr boards is a 
-scale defect, and those defects that redu(;|^;thiB quality of sawn "fe^ is 
a grade defecf.) - ^ . " * . ; . * : 

G. - Net volume-The scale of sound volume after deduction of defect 

H. "Heartrot -ftecay of the heartwood'^ 

I. Ring shake-Separation^oflfche rings 

Si Checks-Splitting "of the wood around the exteriQr. ... 

K. Catface-A fire 3car or other damage on the side of the log 

L. Brooming- The pulling and separation of wood from the" core of the. log; 
wood strips left op the stump " 

■ ■ • ; ; ■ ^. • • . ^' , 

.M. Sweep -A 'scaling defect consisting of v a curve in a log that,extends its full 
. - length' - , . » ' " V . 

; . ^ ■ " ■ " . . ■' ■ , ' • 

N, Hollow- G^gpriaMy an i#eridi;..^^ect due to rotten or decayed wood 

'* ' '■ ' . •• ■ . . 

O. Cruisihg--A forest estimation by sampling ... 



■ . • : ...... . ..V-.. .. --w v.- ■ .\:: 
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■■■■'■.■■.■■^'9 ■■■ ■ ■ 

I I.NFt»flMATIpN SHEET 



Log rules used in the .South 
(NOTE: These are -^listed according to acearacy.) 
A, '^'^Infernational 1/4" ' / "^^^ ■ ; ^ 
. B. Scribner decimal C ^ ' v ' 



III. - Parts of scale sticlj: (Tr9nsparency, 1) . 

' • ' . ' ' ■ ^ ■ ■■ . . .-j^' ■ 

. A. ^Sca|ing\ diameter ■ .' V; ^ ^ / ' ^ ^ '\^- 

B. Length . ^ , - ' \ - 

C. Volume - • T 

IV. Procedures for scalingj , ? « " ' ) 
Find ^d measure .pealing. diaineter T 

^Measure to Jength (flass > / ■ ^ 



;(NOtE: Three inches of trim are needed. D-rop back to lower length class 
if tf^|fc inches are not "available.^ . v ' / 

■ -^^ • . . ; ' ' ■ ■■ . ■■ > . ' 

* C. Record volume* from scale stick ' . . - ; 

- '<p. . Determine scale defect ..and percent losjs, / , i 

■ * ' .■ ■. .-^ ■ & ■ .'■ ■ .• 

_ • •■ ■ ■ , . • ^ ■ . ■ - . ' . ^ . ■ 

E. Record net volume • \ . ; r „ - ^ ' ^ 

V. Classes'and kind of defects • " , , 

^ A.. Interior . • . ^^ . , ^ . . > ' 

^ / 1. Heartrot / -/^^^ ^ ' 

. -2; Hollow ■■. ■, ■ ■ ■. ' ■ -1 ■ ■. ' ' . ' . J;- : 

.3. , Rijig shake ' V • \ - . 

"B.- Exterior - *\ 

1.. jfliiitt^ 




v' H. ^ 3. Catlace . 



- «^ 188 



ERIC 



• .;. 1 ..•.■'•."*•.■••".■,"..■• ..... ■ . ' . . ■ 

;.:> ; ■•'v'C, CvjGrdtfk /V' '/ / ^' . 



■ vV' ^^3; ': , -Forked' ^ ' ' .V^ ' ■ ■ 

' Operating • ' ■ : ., / ■ 

^ V .'-^Breakage..: ..n,"^ ^'V , 

. 3.^;;^':"- BroQmmg ... . , \ ■• 

Iv De%t ^jeductions - ^: .^^^ >^ ' / * 

V A. -Defect section " ^ ' ^ : * - . ■ / ' :/ - ■ 

> °. ; ' ' te^gth of- defective sectiorT . W<^ • ; ' * •:, - ' 



: '. B • Defect sector h^': ':, ' ■ •; ' 



■■ •* 



'' I' length of'defective sectiQiji X ^ngle' of .d&fecf = ciilL pe^^^^ 
■ • •. y ' length Qf ldg ■ 360" - ^ '■' ' ■ . - / ^ 

•\.-«^c;;|jfswee(3i- '^'■■^/■:Vr ^ ■■i>.-^ ■■ 

'K. >';• 

. . , ..f; maximum depaVttJre^^minus 2" ^ . ey|L;0erceAt ^'^^ M ' ^ - . . 
■ •. ■ M.r-, - ^scaliHrg^d IOmeter ^ -i ■^l v i^^A*- 

•; 'i^; ■ V ■ ■' " tength" of -(jef Jeci^i ng section X -maximum def lectieh ^vcii jj - per(^tl)^^^^ \ -' /i; 
/'.y j*' ; \ -length of Hog . * • \* scaiiiig diameter^ '.l: - A^^ ^ ^ ^ ■ 



0 



? > - E. fjnte.rr(3r defect 



V- ■ ; > .(major ;defe'ct . drarngter) . ;( minor defect -diameter ) X ' \ ' 
' ^ ■ . ^ • . fsfca ling diameter r ..v ■ ' ' ^ '.^ : • 

■■ ■ v*«v . - ■» r- -- ■ I ^^-^v- y 

- le'nrgth of defect !^ dull p^^cerVt ^'^'^^ • 
i . -ledgth .of lo^' ' ' / * / ^ ^ ! J ' - / ' v ^ .J * 

-A -^^ "^^^ \ ■ • .V.' ^r'i ■■'■4.iv''- ' • 

. ; , Irf firagtice ^cti^llipse a»js can" be divided by (50-» arid roUnd^ to nearest 
..tenth; ■ if; ide^frecj]; ^> -5 . ; ^ ' ■ >:! " * • < ^ * 





Scaling Diameter ^ 



.. '5SB ™« "<» »»» 



» y 


- • 


• rr. lioGs 


k«Mitr» l««'*«ar a««r«(» 


10 


• rr. LOOS 


u 


• PT.'IjOGS j 


u 


• rr;lJOGB 


1« 


• FT UXa 



Volume 
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• assignmeKit.she^t #1 

Interior defect' ' " ' j.^— . 4' #0 
Percent deduirtion ='X 



20' 




16' 



Taken from: Aids for determining scaling 'deductions. From: drosenbaugh L R 
Short Cuts for Cruisers and Scalers; U>S.. Forest SerV.' South. Forest Expt Sta' 
Occas. Paper 126, 1952. .- 
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LOQ.SCAtlNG 
. UNilT'lV. 



ASSIGNMENT SHEET #1-DETERMINE' SCALING DEDUCTION 



D^terminr^tHi scan deduction for the five types of defects based on a sixteen foots ' 
log witti; a twenty inch scaling diameter. 



V ■ 



1 . Defect section 



Percent deduction = . v T.- ' N - > ^^ 




16' 



2! Defect sector 



Percent deduction = 



3. Sweep ' 

Percent deduction = 



20' 






Crook 

Percent deduction = 



20' 
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LOG .-SCALING 
UNIT IV 



■■ 1. 



ANSWERS TO ASSIGNMENT SHEET 



i^:=25o/.: 



(-§_w60_i ■ ^ 6 1/4% 
' 16 ••36p' 

i 

'^=30% - 
« 20- - 



^.rJOlijJL, = 12 1/2% 

* 20 ' ' 1 6 ' 



(8M10[ 4_ = -5 5/9%. ' - • . . • , . . / 

^ 20-l2 '16/ ' /■ . . : \ 

- In prqctite' each ellipse axis can be divided by (20-1) and' rounded to 
• nearest "tenth it "dpsired". • • - 



' ^^J^^^^r^' H = -B/and U) (.5) = 5% 
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LOG SCALING 
UNIT IV 



•v. 



JOB SHEET #1--IDENTIFY TYPES OF DEFECTS 



k _ Tools and ' materials needed • 
A. Scale stick ' ! 
^ B. Hatchet , . ' • * 

^ C/ Logs indicated by instructor | 
, b. Clipboard and pencif ' 
II. Procedure 

A . Identify the types' of defects in logs indicated 'by instructpr 
"B: Examine both, end and surface features of each log 
C. Indicate type of defect 
D/ Place an X in the correct space provided 

When cbrtiRleted, turn in to instructor for evaluation 



E. 





^ Defects 




Log No, 


Interior 


Exterior 


Crooks 


Operating 


■ • ,1 






_ — , — _ — ^ 




2 - V 










3. > 










• 4 










5 










6 










7 


r 


















9 '. 




/ , • 






10 




1 
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, ' > LOG SCALING 

UNIT IV 






. JOB SHEET #2--SCALE NET VOLUME 


OF LOGS 


1. Tools- and materials needed 




A. 


Scale 's^ick (Doyle Rule) 


* 


B. 


. fHatchet. ' * 




c: 


* Lags indicated by instructor 




D. 


•Clipboard, pencil^ and scale tally form , 




i 1. l^ro£:edure " . .. . . 




A. 


Find a^d measure scaling diafi^ter 




B. 


M^asure^to length class . * 




C. 


Recorcl vplyme^ from scale stick 

.1 * - ' 




i D. 


Determine sc*ale defect and pe|^x:ent ^bss- . 


^^^^ 




■ ■■ ' ■ ' * ■ ' ' 
Redord net volume - 4' 




F. 


. ■ \ ■ ■ ' ' . 
CoVnplete ''the form on th6 f©llowing page 




G. . 


Wh^fi completed, turn in to instructor, for evaluation 




if * - 
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Location 
Species _ 



JOS SHEET #2 
SCA-L€TALLYT- 

Scaler- 
" Date _ 



11^ 



Log Rule 
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g — 

Log No. 


- L^gtn 
' (ft ) 


Uil.D. 
Snrir^M FnH 

W 1 1 ICl II L« 1 


Gross 
Volume , 
. Bd. Ft 


Defect- 1 i • 


iNiet Volume 
Bd. Ft. 


Type 


Dimension 

V 


Volume 


V 


• - 














; 




^ i — ■ ' 






f 






















•Ik 










r 
































>• 










*: V 






♦ ' 










t 
























- 


























• 














'- 














m ir; 












' \ ' 


























































* 


















• ^ \ • ■ 
































\ 
































■ ^ ■. 






















Totals 
















* 






✓* 

. • / . 
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LOG SCALfING 
^UNIT IV 

TEST 



.Match the terms on the right .to the cdr/ect definition! 

^_j__a. The art of'estimating volume/ XJ 
of downed logs * ^ - - . 



b. A table showing ,the volume * 
of straight/ sodqd lo^'^s ot^(f^' ' 
.various lengths and ' diameters 



_^c.. A rule of inches with/log^ . 
volumes ior varying lengths'-' ! 

_d. Average diafrieter pf the small 
end of the log 

e. Board-foot content 



^f. An irripejfectFon that^ would' 
'reduce\the Volume 



g. The scale/of sound 'Volurrie after 
deduction of defect ^ 



h. Qecay/of the h^artwood' 

i. ' Separation of the rings 



> j . Splitting of the wood arburifl' 



thet exterior 




^ A fire scar or -other- .damage^ 6n 
the side of th6 -liog* " 

I. tThe pullmg. and separation o** '' 
wood- from the core .of the fog;, 
wood strips -left on the sturnp 

" ■ '. . . • ^ 

2m. A pealing defect consisting of 
* a curve in a log that extends • • 
its full length - " ' - 

n. A forest estimation "by ' * ' 
sampling 

o- Generally an interior defect 
due to rotten or decayed wood 



Scaling: d [a met^r 
Heartrdt' 
Scale defect 
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\ . 2. V List in order, o^-arccuracy; the commonly used log rules irt'.the South. 



.3V, Lisvthe three parffe "of a-. scale stiek: 



a. 



b. 



/4« V List the five ste|5s in the procedure of log, scaling, * . 



■ b. . . ■ ' • •;. ■ . - ■ - ■ ■ . ■ , .- 

, £ • ■ " ' . ' ' ■ ■ ' /. ■' 

5. / .List one kind of defect for each of the fpllDwing classes of defects/- " - 

a. ' Interior - . ^ ' , . . • , 

b/ Exterior * ' : - ' 

1 " ^ ' ' ■ * ' ^ . . ^^ -^ ^ ■ 

c. " Crook' ' , r . 

: d. Operating ^ . . • . ' ^ • 

6, . 3/yrlte the ^Formulas for' the .following percent defect* deductions of logs. / ' 

a. Defect<Section ' * ' • ' ^ ^ . , ^ 

* b. Defect sector _ — ' , ^ ' ' ' 

: c, - Sweep '° ' ' ' ' ' , ' w * 

■« •■ ■ ' ' " *. ■ • . ■. . * ■ • ■ • 

• d. Crook ' V ' „ » 
e. Interior defect " . • « 



"1 



Dejermine scaling deduction for the five types of defect deductions' 

(NOTE:' If this has not been accomplished prior to the test, ask the instructor 
when the above gctivjty should .be completed.) 

Demonstrate the abilfty to . > . ; 

a. Identify type of defects. 

■ ' b . 

b. Scale ne't volume of logs. . 

i ■ ■, ' *••■.- 

(NOTE: if these have not been acco.dolished prior to this test, ask the instrudor 
^ when the above activities should be completed.) - 
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LOG SGALIN6 
UNIT IV 



ANSWERS TO T^ST 



1. V a. 9 ' i. 10 - 

.b. ;12 . . j. 4 

-■ • c. - B • ■ •, . k. , 8 ]- • . 

'd. : \ , I. 6 ' : , 

^ 1:1 ... , • ■ m. 13:% ° 

• f. >3 ' . ■ " ' n. 15 * 

g. / o, 14 ■. 

h. " 2 -- " . < 

2. a. International 1/4" 

b. . Scribher^decirricfl C" . ' 

c. Doyle 

,3, . a, , . Scaling diameter 

Length ^ 
• ■ Volume ' : ' 

4, a/ Find and measure scaling diameter 

b. , .Measure to length class 

c. Record volume from scale stick , 

■ . ■ ; !>■ ' ' ' . . 

dr Determine scale defect and percent loss ' 

e. Record net volume * ' 

5, Any one of the fofTovving for^ each defect 
a, Heartrot, hollow, or rihg shake- 

, b. Sap rot, checks, or catf ace " ; " ' 

c. Sweeps, crooks, or forked , 
d;' Breakage, splits, or brooming 



2o\ 
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6. ' a. ^ length of defective section = cyjl percent - * / 
. .. length of log . / 

' b. length of defective section X angle qf defect = cull percent 
' . length, of log , 360"" 

c- max imumr departure minus 2" = cull percent " » ' ' 

, scaling diameter ^ * - . ' /' 

d. length of deflecting section X maximum deflection = cull percent 
. . length of log scaling diameter 

e. (major defm diameter) (minor defect, diameter) X length of defect 
• '* (scaling diameter - 1)2 " length of log 

, ' cull percent ^ 

^' 7, ^ Evaluated to the. , satisfaction of the instructor. ^ * - * 

Performance skills will be evaluated to the satisfaction of the instructor. 



■# .• 8 



J 



ERIC 



202 



\ 

' .PINE TREE GRADING 
UNIT V 



TERMINAL OBJECTIVE 



After completion of this unit, the student should be able to grade southern pine trees. 
He should be aWe to.measure log heights and upper stem diameters. This knowledge will 
be evidenced by demonstration and by scoring eighty-five percent on the unit test. 

■ ,. . 

. , SPECIFfC OBJECTIVES 

Atter completion of this unit, the student should be able to: , " 

1. / IVlatch terms associated with pine tree grading to the correct definition. 

2. Choose from a list two reasons pine trees are graded. / ^ 

3. Arrange in order the procedure to find the height of .trees in logs., 

4. List three common tools usecj^ to obtain upper stem diameters.- 

5. List the procedure to establish tentative log grades. 

• ■ * 

6. List the three defects that degrade the tentative grade to -a finaT grade. 
7.. ^ Demonstrate the ability to:. 

a. Measure log heights. 
. b. Measure upper stem diameters. , • . . 

c. Grade pine trees. 



' 2 03 
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PINE TREE GRADING 
UNITV . 



SUGGESTED ACTIVITIES 

I. Instructor: 

A. Provide students with objective sheet. 

B. Provide students with information and job sheets. 

C. Discuss terminal and specific objectives. 

D. Discuss infornjation sheet. - \. ^ 
Dennonstrafe and discuss procedures outlined in the job sheets. * 

F. Arrange field trips to allow student? an opportunity to practice measuring 
• \ log heights, measuring upper stem diameter, and* grading pine trees. 

G. Give test. 

II. Students: . . - ' 

A. Read objectives. 

B. Study information sheets. . , 

C. Demonstrate the ability td accohnplish the procedures outlined ia the job 
sheets. 

■ , ' * 

D. Participate in field trip. 

E. Take test. 

INSTRUCTtONAL MATERIALS • 

I. Included in this unit: 

A. Objectives , . . - 

B. Information sheet • ■ ""^ '. " ' ■ 



ERIC 



C. Job sheets , »' 

1. Job Sheet #1-MearSure Log Heights 

♦ 

2. Job Sheet #2 -Measure Upper Stem Diameter 
a Job Sheet #3--Grade Pine Trees 

: .204 
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' D. Test ' 

E. Answers to test 



iT. , Reference-Southern Forest Experiment ' Station. Grading Southern Pine. 

Asheville, North Carolina: USDA Forest Service. r 




PIIVE TREE GRADING 



INFORMATION SHEET 



T^rms and -definitions 



A.^ Grading-The judgifig pf togs and trees into-specifib classes based on. quality * 
' of products ^ * : . / , / „ 

'B. ■ Upper stem dianrieter -/\ny diameter on a 'tree abbve DBH • 

C. .Spiegel relaskop- A Versatile instrument used to find diameters, heights, basal 

area, and fe^t rise in' 100' or 66' ^ 

• ■ / ' ■ ■ 

D. Scaling diarneter-The smalhenpl^or top end'of the log ^ 

E. Log-Any tree section between 8' and 20' lonq f)lus trim), ineasuring at 
least 4 1/2" in diaftieter attthe small end 



G, 



Log , face -A poi lion of, the og surface, equal /4 
Uending'the full Jength. oi the log 

NiOTE: Each log has four aces.) - 

Quarter face A portion o*' the log Surface euqal 
■xtendirig 1/4 the Jog' lentHfi; a quarter-face area :..^r! bt 
n a Ibg 



□ --Average diameter at 
inch-usually called "sea 



il end of log insic* 
diameter" 



ircumferei 



ircumferonce 
nd anywhere 



rarest . whole 



Loi^l knot-;An>y visible bruiu.:i, stub, or socket ov^ 
.or ^eviciencn tfier(?of 



!qe dianv 



(NOTE: Diameter t)f log kriots is' measured to 
ifich outside bark at jirnction of limb with coli 
. gro\?vth ring if linib i^ cut flj.4sh with Jog surf, 

J. Sound Any jog knot which does not contain iv 
contain ^ hole larger than 1/4" in diamet(,'r cir 
* ■ 2 or more inches 



K. UnsoLincI Any Jog knot containir^] advance decay or 
* \l^ cliar^ietor anci 2 or more inches .deep 

t. Ov/(ngrovvii Any og knp\ Ixififd b()low tin? bark s 
j disturbance? o) ^^he i^ark [):i"!('rn. 

M. .Gversi/o • Ally souiul log-. knot with dicmu?t(?r lar{it' 



. iverage wr.ole 
outside limb 



y or does not 
>K into the log 



-r fhan 1/4" 
indicated ' , 
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y ^ ' V INFORMATION SHEET* ^ 

J ■ • . ' ' . ■ 

V N. K coiint-A numerical log knot factor used in association with log diameter 
for placing a lo.g in its tentative grade- 

• ■ (NOTE: It is the number of visible o^^rgrpwn log knots, plus the sum of 
aver-age^ dianieters df sound log knots, plus twice the'sum of ^ie average 
diameters of unsound log knots.) . V , " ' 




^0. Sweep-The general deviation of the longitudinal log axis from a straight 
. ' line connecting geometric" centers^ of the Ipg ends 

- ' • . i . ' 

(NOTE: It is measured to the nearest whole inclVat-the point of greatest 
-deviation. Sweep must ^ measure 3" and equal o^ exceed D/3 to constitute 
a defect.) ^ ' ' » 

P. Conk-A, fruiting body of a fungus^ 

Q. Hypfiae-The v^jetative body of a fungus 

Reasc ; for grading pine trees . - . 

A. parate logs and trees into product manLifac;:re cla$s . ^ 
t , ^n(?rinine the relative qualities of products possible 
Pr .A re for measuring log heights 
A -^asuro out 50' from tree . , 

B. ciioot base of tree with suunto or abney 
(- kibtract rr^^cling from 34.6 ' 
I 5et Hiunio or abney at, the answer of above? 

E. Sigf^ on tree - 17.3' (the top of first log) ^ 

F. Rep it for each log in tree „ 
(NOTC: For each log, the height reading i'ncroases 34.6. 



IV. Common tools used for upper stem diameters 

A. Estimation 

B. Wheeler p;?ntaprism * 

C. S()oifjt}| relask-op 
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INFORMATION SHEEjT 



V. Tentative grade procedure 



7 



A. Divide tree into log sections ■ . '/ 
D. Determine scaling diameters of Iq'gs 



C. Determine (J^) count 



Example: 



1 • , . '. ■ ■ 


iyiininriunri scalinq 


Maximum 


Grade 


^ianeter (D) 


'^knot count 


iincjies) • * 


(K) \ 




/ 17 , ■■, 




2 . . 


7 10 


J/2 




,/ 5 


no limit 


4 ^ - 

■ -'-^ ■ : 


5 


no limit 


VI. Final grade defect sequence 







,A. Sweep-Degrade 'ahy tenr ^tive 1, 2, or 3 grade log one grru- j- sweep l: 
least 3 nches and' ec jals or'exfceeds D/3 

(NQTE: T' is is the final grade if the^vlog ha. no evidence heart rot 
and no unsound or oversize knots:) 



B. 



Heart rot-L egrade any tentative 1, : or 3 grade log one gr: if conk, 
massed hypiae, or other ev^idence o; advance heart rot is r und 

(NOTE: This is the final grade if log has njx^unsound or oversize knots.) 

Unsound or oversize- .knotVDegrade any tentative grade 3 log to grade 4 
if unsound or Wersize log knots are dispersed so that they cannot be 
contained in one quarter face : • 

Example: - 




INFORiyiATIQN SHEET 



4-FACE GRADING 



/ . 
D.i.b. 


Log grade No. 


/■ 


, * ' ^ Degriading 
<G3 to G4 in not 1/4 face) 


/smair 
end 


1 ' 


? ' ' ■ 


/ 

" 3 ^' 


Sweep ' 

^Maximup"^ 


■ — -m — 

Bad knot 
(I 'nsoLnrf. oversize)' 



5 
6 
7 
8 
9 
10 



11 
12 
13 
14 
15' 



16 
17 
18 
19 
20- 



it21 
22 



/ 

4- 



23 
24 
25 



26 
27 
28 
29 
"30" 



Limits of K 



Inches 



Incnes 



dib 
5' 



0-3-' 

0-3 
0-3 
0-4 



0-4 
0-4 
0-4 
0-4 
0-5 



0-5 
0-5 
0-J5 
0-5 



dib 

. 2 



0-5 



0-5 
0-6 
0-6 
0-7 
0-7 



0-8 
4-3 



0 

i 1 ■ 



5 ■ 1 

5 2 

6 2 



6:3 
'6- 1 3 
6 '14 
6 14 



0- 

0- 

0 

0 

0- 

6 



6- 
7- 
7- 
8- 
8- 



9 

9- 
10- 
10- 
11- 



11- 
12- 
12- 
13- 
13- 



14- 
14- 
15- 
15- 



unlimiteo i or dib 
3 



3 
3 
5 
3 
3 
4 



4 
4 
5 
5 
5 



6 
6 
6 
7 
7 



7 
8 
8 
8 
8 



2 
2 
2 
2 



2 
3 
3 
'3 
3 



3 
3 
4 



9 
■ 9 
10 
10 

TD" 



5 
5 
5 
5 

T 



(^jlOTE: For heafTrot, degrade minus one grade. 

FACTOR K. - Nufriber of overgrown knots, plus tirj sum of diameters 
.1 ^ of sound .expbsed knots, plus twice the sum of diameters 

i ' of unsound knots. Diameters to nearest whole inch at 

point' of trihriming. ' 
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PINE TF^EE GRADING 
UNIT^V 



IVr^wure Ion ' ^'-^"^if^^ u suuniL -Huonieter and x\\i procedures given. yVhen completed. 



JO^ .SHEET #1>-MEASURE LOG HEIGHTS 

leter and t 

turn in tu ihe mstructor for evaluation, / 
I. Tools and^^aterials needec 
: A. Suunto. Clinometer 

B. 50 foot tape 

C. Tree, indicated by r instructor » 
ioboard, paper, ar oencil . 

Procedure 

A. VIeasure out 5' fror tree 

B. Shoct 1^e of tree yith suunto or abney 

C. Subtract reading from 34,6 

D. 3et suunto or abney at the answer of ^ above 

E. Sight on tree = 17.3' (the top of first log) 

F. f^epeat for each log in tree 
NOTE: For each log, Tha,|r|5ight reading increases 34.6.) 

G. Record an "X" i the spacesbelow for the number of 16' logs determined 



II. 





Tree No. 


16' 


32' 


48' 


64' 


-< 


1 
2 
3 












4 

^ 5 













t i 0 
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PINE TREE GRADING 
. UNITV 




JOB SHEET #2-MEASURE UPPER STEM DIAIVIETERS 

Measure ucoer stem diameters using a wheeler pentaprism and the procedure given 
completed, turn ih to the instructor for evaluation. \ 

1. Tools and materials needecj 



When 



A. Wheeler^ pentaprism 

B. Diam^er^tape 

C. Suunto clinometer 
C 50' tape • 



F. 
G. 



CliiDboard and pencil • 
Attached example of use of wheeler pentaprism 
Trees indicated by instructor ' / 

II. Procedure ^ ' 

A. Using fhe^attached exairiple-practice measuring trees at DBH ' 

B. Check measurements with diameter tape 
.C. Measure out 50' frojn tree ' 

D. Shoot base of' tree with suunto or abney 

E. Subtract reading from 34.6/' ' 

F. Set suunto or abney at the above answer ' ^ 

G. Sight on tree - 17.3' (the top of the first log) 

H. Repeat for each log in tree 

(NOTE: For each log, the height increases 34.6.) 

I. Fill in the correct diameter measurement below: 



Tree No. 



1 



2 
3 
4 
5 



Diameter at 17.3'. 
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PINE ?TR5E eflADING 



UNIT V 



JpB SHEET #3--GRADE ^-INE TREES 



Grade pine trees using the procedure givea WHer completed, turn in .'to the Instructor 
for .ev.aluatipn. , ■ " ^ ' 

I. Tools and materials needed 

. A. Suunto clinometer 

B. Wheeler pentaprism * 

^ . ■ C. 50* tape ' . 

D. Clipboard and pencil 

E. Attached .4-f ace grading table . . 
Procedure ' ' 

A. Divide tree into log sections 

B. Determine scaling diameter of logs . , . 

C. 'Determine (K) count 
Example: 

/' . Minimu'^ scaling 

■ diamete' (D) Maxinnum 'knot 

Grade ' (inches , count (K) 

.1 17 ^ . D/5 

2' 1C \ D/2 

3 . £ no limit 

4 . - no limit 



D. For sweep, degrade any tentative 1, 2, or 3 grade log One grade if sweep 
is at least 3 inches and equals or exceeds D/3 

(NOTE: This is the final grade if t^- log has no evidence of heart rot 



and no unsound or oversize knots.) 



For heart rot; degrade any tentative \, , o 3 gra*de log one grade if conk^ 
marred hyphae or other evidence of dva-^ce heart rot is found 

(NOTE: This is the final graae if log . . as no unsound or oversize knots.) 



ERIC 
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. JOB SHEET 



F./ For unsound overside knots, degrade any tentative grade'3 log to grade 
4 if unsound or oversize log knots are dispersed so that they cannot be 
contained in one quarter face ^ 



G. FitI in the appropriate information /below for the firsr^lS' log of each tree 

~ — ^ . *• > • 



Tree No. 


Scal.ing 
Diameter 


K Count 


Tentative 
Grade 


Degrade 
Defeft 


Final - ' 
Gra^e 


1 
2 


0 

\ 






■'.J , 




3 ' 
4 




Is . : . 








5 
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PfNE TREE GRADING' 

, UNIT V ; 



< 



TEST 



Match the terms on the right to the correct definition'. 

a. The judging of logs and trees 

into specific classes based on 
1 ■ quality of products 



_b. Any diameter on a-tree above 
DBH 

_c. A versatile instrumefit used to 
find diameters, heights, basal 
. area, and feet rise in 100' 
or 66' 

_d. The small end or top end of;>the 
log 

_e'. Any tree section between >8' 
and 20' long (plus trimj, 
measuring at least 4 f/2" 
in diameter at the small engi 

_f. A portion of the log surface 
equal to 1/4 the circumference 
extending full length of the^ 
log 

_g. A portion of thp, log surface 
equal to 1/4 the circumference 
extending 1/4 the log length; 
a quarter-face area can be 
outlined anywhere on a log 

_h. Average diameter at, small end 
of log inside bark to nearest 
whole ifoch-usually called 
"seating diameter" 

J, Any visible branch, stub, or 
socket over 1/2'^ in average 
diameter, or evidence thereof 



J. A l ly l og k i rurw I ilLli dues iiui — ■ 
contain advance decay or does 
not contain a hole larger than 
1/4" in diameter and extending 
into the log 2 or more 
inches 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 



Sound 

Overgrown 

D 

K count 

Upper stem diameter 

Hyphae 

Log face 

Oversize 

Grading 

Conk 

Log knot 

Sweep 

Scaling diameter 
Quarter face 
Spiegel relaskop 
Unsound 
Log . • 
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k . Any log knot containing 

advance decay* or a hole larger 
than 1/4'V in diameter and^ 
or mor^ inches deep 

I. Any Jog knot buried below 

the bark surface but indicated 
by a disturbance of the bark 
pattern • x 

_m. Any sound log kndt with . . ■ 

diameter larger than D/6 ^ 

ri: A^numerical log knot factor * ^ , 

used in association with log, * 
diatneter for placing a log 
in its tentative grade 

• ■■ ..i ■■ 

^o. The general deviation of the 

longitudinal fog axis from 
> a straight line connecting * ' 

geometric centers of^ the log 

ends 

p. A fruiting body of a fungus 

q.^jhe vegetative body of a fungus . 
Choose from this list the two reasons pine trises are graded. 
. _a. To determine Ni^olu me of boards' 

b. To separate logs and trees into product manufacture class 

c. To determine the relative qualities of products possible 

_d. To estimate the number of sizes of trees * 

Arrange in order the procedure to find the height of trees in logs. 
a. Sight on tree = 17.3' (the top of first.log) 

b. Repeat for. each log in tree 
_c. Shoot base of tree yvith suunto or abney 



d. Subtract reading from 34.6 

e. Measure, out 50' from tree 



f. Set suunto or abney at the answer of above 



5? 
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<j List the three common tocHs^used to obtain upper stem cjiameters. 

a. . '. ■ ' / J :^ 

List the steps taken' to establish tentative log -grades usingi this table. 

Grgde Minimum scaling ' ♦Maxirdum 

. ;, diameter (D) • kndt count 

, (inches) . ' ■ (K) ' ' ■ . ^ ' 



1 , ' -17 • *r . D/5- 

2 10 ' - . / .0/2 

3 ■ ; . 5 / ' no -limit* 
4 , - c , \ 5 ' ' , nd limit 



■ t. 



.'b; : ■ • ' , .'^ ■ ■ • r . ^ ^ ; ■'- ■ * ' 

c. ■ ;■ < /■ . . . _ - ■ \ ' ■ ^ ■■' 

List the three defects that degrade a tentative grade to a final grade, ' 

a. ■" ^ - ■ " ■ 

; . • ' ^ . " :■ 

JDemonstrate the ability, to: / , 

a. Measur'e log heights. 

b. / Measure upper stem diameter. „ 

c. Grade ^ine trees. 

(NOTE: If this has not been accomplished prior to the test, ?sk the instructor 
when the above activities should be completed.) 
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" PIJME TREE GRADlj\IG 

ANSWERS TO 'Vest 4 






,1. 


r ■ « 

BT- 9 










b., 5 V. 

C, 15 ; 

d/ 13 • 
e. 17 . ' • " 






' . . .- ' 




f. 7 • 

* 










■ g. ;14- 






■ ■ 




i. -11 ' 
j. 1 


I*. 

s 




• 




k. Id 


• . 








J.. 2 




c 






m. 8 ' • ' 










n. 4 










o. 12 






♦ 




P- 10 






- * 




. q. 6 








2. ^ 


b 


i 






3, * 


c 

a: 5 .' . 

b. 6 

c. 2 ^ , 

d. 3 
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.4 



J 
1. 



e. 



1 
4 



a. 



Estimation f 

b. ' Wheeler pentaprism 

c. Speigel rel^skop * * 

a. Divide tree into log sections 

* r ■ ■ ■ 

b. Determinie scaling diameters of logs 

c. Determine (K) count 

a. Sweep 

b. Heart rot < 

c. Unsound or oversize knots 



Performance skills will be evaluated to the satrsfactioR of the instructor. 



HARDWOOD TREE GRADIwe 
UNIT VI 



TElWiPl^L OBJECTIVE 

After-completiJi ^tN» wt, the^gltent should bi 
hard\Vood tree gcaJp^ Chsi^ifv ftsoiwood trees irm^ 
^ Classes. He shoiittiJm iBHs|||yn:recogBts and evaluate 
be evidenced th ij p yli d^Ktration and by scoring ^| 



After completion of 



tnJFuni 




terms asscmiated mtm 
ides of fiactory lunntar 
Thi^ knowledge 
rcent on the unit test. 



SPECIFIC OBJECTIVES 



unit, tine student should be able i®: 



1. 

2. 
3. 
A. 
5. 
6. 



8.- 



Match terms associated with har^iwood tree grading to ^he correct definition. 
List three classes that trees can be cut into as logs. 
List five major factors affecting grades of the factory class. 
Match the rules for grade defect evaluation to the correct grade defect. 
♦ Label the grading ^nes when given a drawing of a log end. 
State the principle of factory gradeis. 

Arrange in numerical order the procedure for grading logs when given a 

list of the steps. * 

• ' ■ ■■ ••.'•«> . 

Demonstrate the ability to: . , ^ , 

a. Identify grade defects. _ \ 

b. Grade hardwood trees. 



HARDWOOD TREE GBADINC 

UNIT vr - ^ 

SUGGESTED ACTIVITIES 



K Instructor: . 

A. Provide sturfents with objective sheet. 

B. Provide students with information and job sheets 

C. Make transparencies. 



p. Discuss terminal and specific objectives. 

■ . ^ ■ • ■ ■ 

E. Discuss information sheet. ^ 

F. Demonstrate and discuss procedures outlined in x0 m sheets. 

G. Arrange field trips to allovv students an opportunity ^^ practice identifying 
grade defects and grading hardwood trees. . 

H. Give test. 

. * .• . - ' 

II. Students: 

A. Read objectives. 

B. Study information sheet. 

C. Demonstrate the ability to accomplish the procedures ourrrwi in the joD 
sheets. 

D. Participate in field trips. 

E. Take test. 

- ^INSTRUCTIONAL MATERIALS 

I. Included in this unit: 

A. Objectives o " 

B. Information sheet 
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C ;i«wM?9hcY masters ^ 

H TM 1 -Evaluation of 'Bumps , . 

2. TM* 2-'fi/aluation of Seams. ^ - * ^ 

3. T1l§i3Hfiradmi3 Zones ^ 

D. Job^eets v 
, 1. . Joe Sheet #T-lclentify Grade Defects 
2/ Job Sheet #2--Gradd Hardwood Trees 
■ E. Test •■ ' ^ ' 

G. Answers to test 

Refewnce: NE Forest Experiment Station. Hardwood Log Grading, Upper Darby, 
Penwsyhrania: USDA Forest Service. ' 
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HARDWOOD TREE GRADING ' 
UNIT 'VI 



IISiFORMATlON SHEE" 




I. Termf amci definitions 

/ Ai ,Grading-Judging' Jogs and trees into specific classes based on qualitx/ of 
products 

B. Scalable defeot-An imnerfection that would reduce the volume 

C. ,Grade defect--An imperfection that reduces the quality of sawn boards 

D. Epicormic bud clusters-Group of sprouts iDn the sIdQ of the tree 

•E. Hard hardwoods-Types of wood including sugar maple, beech, biroh, 
sycamore, hackberry, oak, ash, and hickory 

F. Soft hardwoods- Types df wOod inc::iuding soft -naDle, basswood, 
yeitow-poplar, gum magnolia, willow, crrtonwooc anti eim 

G. Gru: noles-Hotes bored iptc the wood or the tree caused by various insects 

H. . Bumps-Log knots includinx: those buried below the bark surface, but 

indicated by a disturbance of . the bark oattern 

-1." Seam-A line of bvergrowth indicating an old wound f 

J. Bird peck'-Damage of sap-suckers and woodpieckers made past the bark and 
into the wood of the tree 

K. Log face-A portion of the log s^urface equal to one-fourth the circumference 
extending the full length of the log ' 

L. Heart center-Wood in a cylinder in the cente it the log^witr a radius- 
equal to one-fifth of the scaling diameter 

■» . 

iVI. Slab zone-A zone starting at the surface and extending ir : - . lor or 
a distance one-fifth of the diameter 

N. Grading doughnut-Wood that is left for cradinq -urposes ai.e: ^he noa ' 
.. center and slab zone are eliminated 

II. Log classes . ' 

A. Factory 

B. iKionstruction 

C. Local use 
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INFORMATION SHEET 

I / Major -ractors of grading factory clas^ -logs 
. lA, Pcwition in^ee 
: B. Size 

C. Straightness : • 

D, Scaiafcrte defect 

B: Grade dfefect^ . ' 
Exampjes: 

"HARDWOOD FACTQRY GRADE 1 
7' ; 8- 





A 16-foot tiutt log 13 inches 'in diarr^eter at the small end. More -tian 5/6 of 

Its qrading-face length is clear in two sections 7 and 8 ns?^ ong, l^s tha- 40 
percerit scaling deduction, ' ' 

■ 8 1/3' - 




- 10-Toot logO^ inches in diameter at the sma ^nc Mor- -nan 5/6 o- its 
gradir -face length is clear in one section 8 fee- ir-^c _ess ~>an ^5 percent 
G=?di -tnn for sweep; total deducT:on is less tha?: A. ca-r^-r; 

HARDWOOD FACTORY •G'R A': 

. • 4' /. 




A 0--oot log 11 inches in diameter at the maii enc mo -ran ''/3 o its 
n -race length is clear in two sections eac^ 4 lFeet Ion, ^e? -nan 50 oer-nt 
,sci nc deduction. • 
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I NFO RMi&TI ON : SH E ET 




A 9-foot Iqg. 12 inches in diameter at the sfirall '«nd. More than 3/4 of iar 
orading-face length is clear in -two secti'ons -4 and 3 feet lorrg. 'Less than SB 
aerceBf sotirrg deduction; 



HAJRDWOOD FAGTORY Gft/ssaE 3 



2 1/4' 



2 1/r 




8-fooT log 8 inches' in diameter at the small end. More than i/2 of In 
grading-faee length is clear in* two sections of 2 feet or longer. Les than 5C 
c-ercent (deduction for rot and sweep.. • » 

4' ^ • 3' 




A 12-foot log ;i4 inches- in diameter at the small end. rinterior rot ot^f* the 
rot zone limits cuttings, htewever, more than i/2 of its grading face-> cjar' 
in two sections, four and thre^e feet long. No sweeo: 15 percent dCTtKUt^n --»r 
ret is within the 50 percent maximum permitted. 

, . ■ 

^^-^de defects . ' ^ , 

SDr-utj (epicormrc nud clusters) and knot:; 

Large (mofe than 3/8 inch diameter^^-— ull lefect on Ions of all 
sizes, grades, and 'species 

2. Small (3/£ inch diameter or less) * 

a. 'All grades-Hard hardwoods 

1. Logs less than 14 - iereci 



2, 



Logs 14 inches anc more On>- naif defect 
^ or ski'p every other ^ne . 



INFORMATION SHEET 

b. All grade^Soft hardwoods - ' 

. ; - '/ / i: Grades 1 arid 2-Full defect on logs less 

tiian 14 inches 

' - One-half defect on logs-morer than 14 inches 

3. Grade j--Wo. defect ' 
Grub holes and , grub-caused overgrowths 
' 1 . ^ Progressive on face 

a- On logs 8-^15 inches-Each is a full defect 

b. On logs 16-19 inches-Disregard every si>CtTi one 

c. On logs 20-23 inches--Disregard every fifth one 

d. On logs 24-27 Inches-Disregard every fourth one 

e. On logs 28 inches or more--Disregard every third one 

2. Nonprogresshye, horizontally aligned on face--,When two or more 
of these defects are found m a band not more than 6 inches 
wide across the width of the face, thtey may be considered as 
one - 

Bumps (Transparency "1 ) / 

1. Bumps must be-considered on all logs although in some species 
low bumps can sometimes be dist;egarded . ' 

2. When bumps are to be log defects, measuremjsnts of length 
affecting' clear-cuttings can vary as given: 

a. Abrupt bump; 

Length tess than three times height 
^ Example: 6 inches long and 4 inches high 

■ , Z Stop* clear-cutting at change in contour 

■ ^ ■ ' : * ■ 

f - Do not enter bump with clear-cuttings 
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INFORMATION SHEET / ." . 

, Medium biimp 

. . 1) ,, tength three to* six times height c 
• . •■' ■ ■ "•, .' ' 

Example: 12 inches ipng and 2 to .4 
inches high Jr 

2) Let clear-cutting enter bump one-eight 
the length on each side . 

c. Low bump /. 

1) . Length six to twelve times height 

' ^Example: 12 inches long and l.to 2 'inches 
.high 

2y Let clear-cuttincr enter bump one-fourth 
the length on ^ch side 

d. Surface rise 

.1) Length more than twelve tim«$ heigh* - 

2) Disregard it 

Straight seams, frost/ cracks, and splits which^ are not superficial 
(Transparency 2) 

1. Straight seams extending full or part length of the 1 6g that can 
be considered as a line, dividing two grading faces can be 
disregarded 

2. Straight seams not confinable to line dividing grading faces 

a. When full length of log, a full defect 

b. When extending from one end of log towards middle, include 
one-third the length on interior end in the clear-cutting 

* • When completely in log, extend cuttings one-fourth the 

length from each end 



Spiral seams, frost, cracks, and splits which are not superficial-Stop 
clear<:utting where^efect enters face T)eing graded' ' . 

Bird peck 

1. Individual pecks are net counted 
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INFORMATION SVlEET 



•2*. length of pecked area is measured/ * 

* - ' ' y< ' ' 

. (NOTE: A pecked area consists of four or more pecks per 
square foot.) 

a. Lightly pecked area or fewer than four pecks per square 
foot-Disregard it > 

b. In otherwise No. 3 logs-Disregard all pecked areas 

^ , c. In logs other wise No. 1 arid No. 2 with heavily pecked' 
. areas or more than four pecks per square foot 

, 1) \ If pecks are open, disregard • 

. 2) If pecks are partially or completely occluded, the 
pecked area is a defect 
. ■ ^ • ' 

. ^ . , (NOTE: Age of peck does not matter. The test 

* " ' , is whether qallus tissue has formed in the peck 

holes.) 

Gradiwg zones (Transparency 3) ' , - 

A, ^ Heart center-One-fifth of the diameter in the center is not graded 

B. ^Slab zone--One-fifth of the diameter on the surface is not graded 
C Grading doughnut / * ' 

Principle of factory grades-Divide the log mto four faces; the poc^rest face of 
the three best faces is the log grade 

Example: 




" INFORMATION SHEET; • . . 

'■•**. ^ " , ■ ' 

Procedure for grading logs " , " ^ , 

A;, Determine vthe species of the; log to be graded ' .... 

B. Determine the position the log occupied in the standing tree . 

C. Establish the scaling diameter 

D. Measure the length of useable material in the, Jog or the part that will 
actually be sawn into boards 

(NOTE: Be sure to make sufficient allowance for end trim, usually about 
three inches of length.) 

> ■ . 

E. Divide the log pole surface into quarter widths and obtain the* greatest 
number of good faces 

F. Determine the best possible grade the log can obtain based on the minimum 
scaling diameter, log position, and species 

(NOTE: Tfie above step gives the maximuni number and minimum length 
of feet for clear-cuttings for the possible grade as given in the Forest Service - 
Standard Specifications for Hard\Vood, Factory Lumber Logs. The chart 
appears on the following page.) . 

G. Measure clear-cuttings in each face and checl< against the specifications for 
V required length needed for the grade to be established 

H. If the required clear-cutting length is obtained, oroceed to the next step- 
if the required length is not met;<lrop bacl< a #ade, checl< specifications 
for , number of cuts and lengths, and regrade ^ace ^ 

I. When all' four faces have been graded, the loj grade is established as the 
third best face of the total four faces 



INFORMATION SHEET ' 
VI 11. Forest Service Standard Specifications for Hardwood F*tt6ry Lumber 



-Ash and basswood butts can be 12 inches if otherwise meeting requiremenTs for smal^ No I's 
-Ten-inch logs of all species can be No. 2 if otherwise meeting requirement: for 'small No I's 
~A clear cutting is a portion of, a face free of defects, extending the width of the fac- 
— See table 46. 

^Otherwise No. 1 logs with 41-60% deductions can be No. 2. 
Otherwise No. 2 logs with*52-60% deductions can be No. 3.' ' 



•TOTAL CUTTING LENGTH FOR HARDW00D .LOG GRACES « 
Lenath (feet) __ Log grade 



Grading Factors 


Log Grades 






F1 




FT 


Position in tree 


Butts 
only ■ 


: .Butts^ 8t 
uppers 


JButts & uppers 


Butts & 

UD^S^ 


Diagieter, scaling, inches ■ ^ 




' 1609' 20+ 


^ 12+ 






Length without trim, feet 


10+ 


10- 8-9 10-11 


12+ 




Clear . 
cuttings'^ 
on each 
3 best \ 
faces 


Length, min., feet 


7 


5 . 3 


3 ~ 3 3 


3 




Number, maximum 


:2 


2 2 


2 2 2 


3 


_imr- 


Fraction of Jog length 
required in clear 
cutting. 








Sweep and 

crook 

allowance 

(maximum) 

in percent 

gross 

volume 


For logs with less 
than 1/4 of end in 
sound^^ defects 




15% 


30% . 






For logs with more than 
1/4 of end in sound 
defects 




10% 


20% 

• ^ 




35°.. 


• Total scalmg deductions ■ ^ ■ 
. including sweep and crook 


ft 


5 

-40% 


6 

• 50% 







For #1 . Length times 2 gives inches can lose. 
For #2 Length times 4 gives inches can lose. 
For #^3 - Length tTmes 6 gives inches can lose. 





1 


.2 


3 


Clear 


Lose 


Clear 


Lose 


Z ~3r Lose 


10 8'4" 
■ . 12 . »10' 
14 11'8" 
- 16 * 13'4" 


rs" 

2' 

2.'4" 
2'8" 


6'8" 
8' 

9'4" 
10'8" 


3'4" 
4' 

4'8" 
5' 4" 




5' 
6' 
7' 
8' 
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Evahiatidn of Bumiis 




Point of Change 
in Log Contour 



"Abrupt Bump-H:L=1:3 or less 



High Bump-H:L=1:6/1:3 




Low Bump-H:L= 1:12/1: 



Surface Swell-H:L=less than 




length (L) 



Abrupt-Stop Cutting , at 
Change in Contour 

High-Enter Bump 1/8 
Length on Each End 



Low-Enter Bump !4 — 
" Length on Each End 

Surface Swell-No Defect i 
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HARDWOOD TREE GRADING 
UNIT VI 



< r'W #1-IDENTIFY GRADE DEFECTS 

I. Tools and .materials needed 

A. Vlatchk 

B. Logger's tape 
' C. Scal^ stick 

D. Cogs or trees indicated by the instructor 

E, ^^ Clipboard, paper, and pencil 
II. Procedure 

A. pivide log or tree into four faces; pick the worst face ffrst to align other 
faces . 

B. /Use the loggers tape to locate the distance between defects and the ends 

of the log 

C. On paper, draw the four faces of.^the log 

D. On the diagram made, locate and identify the type of defects as shown 
(Figure 1) . - . ^ ^ ^ m 

Face Grape No. 



Face No. 





Knot 




1 













Knot 
# 



Knot 

* Knot 
. ■ # 






Knot 




Knot Seamr 

Knot « ^ 

$ Seam 


Kno^ 
# 


Med.:;; 
Bump 


Grub Hole 

m 



IGURE 1 





Grading Face 



E. When completed, fjrn in to the instructor for evaluation 



\ 
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HARDWOQD. TREE GRADING ' 
UNIT VI 

JOB SHEET #2-GRADElHARbW00D TREES 
Tools and materials needed ' • , ■ ' 

A. . Hatchet , , : • 

B. Logger's tape 
C: Scale stick 

^D. Logs or trees indicated by the instructor 

E. Tally form 

,. i 

F. Clipboard, and pencil . ,^ 

Procedure ' . .. 

A. Determine the species laf the log to be graded 

B. Determine the position' of *^e log occupied m ^ ^e standing tree 

C. Establish the scaling ijfame:^ r 

D. Measure the length of useauie material in :-r i or the part that will 
. actually be sawn into boards ' 

E. Divide the log: pqle surface into quarter widens and obtain the Greatest 
number of good faces ^ • 

. F. Determine the best possible grade the log can obtain based on the minimum 
scaling diameter, log position, and species 

G. ' Measure clear-cuttings in each face and check against,the specifications Tor 

the required length needed for the -grade to be established 

H. If t^;e required clear-cutting length- is obtained, proceed to the next step* 
if the required length is not met, drop back a grade, check specifications 
for number of cut§ iahd lengths, and regrade face ^ . 

I. When all four faces have Been graded, 'the log grade is established as the 
third best face of the total four faces 

J. Complete the attached form and turn in to the instructor for -evaluation 
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'J0B'SHEET,#2 



a: 



No. 



lo- 



ll i 



12! 



13j 
14: 



*^ o 

CO 

s 



Deductions 



CO 

is 



Internal 



W 



Ft. 



Tot. % 



13- 

16: 

• 17; 

— ^. 
I 

18l 
19! 



20; 
2l| 

22' 

23 

24: 

25 1 



CO 

s 



o 9 



so 
re 
3 



•D-Si^e; L---Lotj Defect; S-lnternal Scalo Deduction; E'End Defect; C-Crook or Swoop; 0-Other 
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HARDWOOD TREE GfiADING 
■ .UNIT VI 



^""^^est' 

Match the terms on the right to the correct definition. 



_a. Judging logs and trees 
, into specific classes based 
on quality of products 

_b. An imperfection that would 
reduce the 'olume 

__c. An imperfection that reduces 
the quality of sawn boards 

_^d. Group of sorouts on the side 
of thie ^tree . 



_e, Types of wood including sugiar 
miaple, beech, birch, sycamore, 
hackberry, oak, ash, and 
hickory 

_f. Types of vyood- including soft 
maple, basswood, 
yellbvx-poplar, gum magnojia, 
willow, Cottonwood, and elm 

3. Holes bored into the wood of 
the tree caused by various 
insects 

_h. .Log knc ^ nuludincj thosr 
buriud below the bark 
surface but indicated by a 
disturbance of the b^k 
pattern 

j. A line of overgrowth • 
indicating an old wound 

J. Damiage of sap-suckers and 
woodpeckers made past the 
bark and into the wood of 
the tree 

k; A portion of the log surface 
equal to one-fourth the 
circumference, extending the 
• full length of the log 



1. 


Epicofrri ; bud 






2. 


Grub- holes 


3. 


Seam 


4. 


Scalable defec 


5. 


Grading dough tut 


6. 


Slab zone 


7. 


Hard hardwoods 


8. 


Heart ceftteV 


9. 


Grad.e defect 


10. 


Log face . 


11. 


Bird peck 


12. 


Grading 


13. ■ 


Bumps 


14. 


Soft hardwoods^ 
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I. Wood in a cylinder in the 
«nter of the log with a ^ 
radius equal to one-fifth, of 
the scaling diameteji 

:^m. A zone starting at' th0 surface 
and e>rtendiiig into the log for 
a distance one-fifth of the 
diameter 



n; Wood that is le'ft for gradingv 
purposes after the heart center 
and slab, zone are eliminated 
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List the three classes that trees can be cut into as logs.' 

a. . . ■ " 

List the five major factors affecting grades of the factory class. 

B. / 

b. ' ■ 'i' ■ ,. . , ■ 
c. 

d. ' ' 



Match the rules for grade defect evaluation to the defects befow. 



a. Full defect on all grades 



_b. Full defect on leis than 
14"; 1/2 detects on larger 
diameter 

_c. Disregard every fifth one 
as a defect 

_d. Stop clear-cutting where 

defects enters face being graded 

_e. When full length of log/ a 
full defect 

J. Enter bump 1/4 the length, 
on each side 

J. Disregard 



1 . Small sprout 3/8" 
diameter on an oak 

2. Low bump 

3. " Sprial seam • 

4. Straight feam 

5. Sprout 1/2" 
diam^er 

6. Bird peck on 
otherwise No. 3 log 

7. Grub hole on 20" 
log 
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Label the . grading zones on the drawing of a log end given belpw. 




State^the principle^ of factory grades. 



Arrarigt: m numerical order the procedure for grading logs: 

^ - Determine the best possible grade the log can obtain based on ^he 
mi'-imurfi scaling diameter, log position, and species 

b-. Determine the position the log occupied in the standing tree 

Measure clear-cuttings in each face and check against the specifications 

for required length needed for the grade to.be^ established 

When all four faces have been graded, the log grade is established as 

the third best face of the total four faces 

Measure the length of useable material in the log or the part that 

will actually be sawn into boards 

Divide the log pole . surface into quarter widths and obtain the greatest 

number of good faces 

_g- If. the required clear-cutting length is obtained, proceed to the next 

. step; if the Required length is not met, drop back a grade, check 
specifications for*; number of cuts and lengths, and recjrade face 

h. Establish the scaling diameter 

i. Determine the species of .the log to be graded 
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Pemoristrate the ability to: ^ 

a. Identify grade defects. \ 

■ '• ' ■ . ■, \ 

b. Grade hardwood trees. \ 

• ■ ■ • ■ ■ \ ■ ■ . ■\ 

(NOTE: If these have not been accomplished prior to the test, ask the instructor 
when the above activities should be Completed.) ' 





a. 


12 


b. 


4 


c. 


9 


d. 


1 


e. 


7 


f. , 


14 


9- 


2 



HARDWOOD TREE GRADING 
UNIT VI : 



ANSWERS TO TEST 
h. 13 



2. a. Factory 

b. Construction 

c. Local use 

3. a. Position in tree 

b. Size 

c. Straightness 

d. Scalable defect 

e. Grade defect 

4. a: 5 

b. 1 

c. 7 

d. 3 

e. 4 .,■ 
f- 2' 

> g. 6 




j. 11 

k. 10 

1. . 8 

m. 6 

n. 5 
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a. Slab 2:one 1/5 D . * . - . 

b. Gruditiy Uouyliiiui 

c. Heartcenter 1/5 D . 

Divide the log ^'nto four faces; the poorest face of the three best faces is" the 
log grade. " * ^ ^ ^ , 

a. 6 ^ f. $ . , '\ * ' 

b. 2 g. 8 ' ^ \ 

c. 7 h. 3 ' ' \ ' 

d. 9 / ' i. 1 \ I : 

Performance skills will be evaluated to the satisfaction of. the instructor. ^ 



4 ^ 
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STBIP CRUISING 
UNIT VII ' 



TERMINAL OBJECTIVE / 



After completion of this unit, the student should be able to lay out a strip crjise and 
perform a strip cruise to determine sawtimber volume. He should be able to iHtermine 
blow-up factor and tract acreage from strip cruising. This knowledge will be evidenced 
through demonstration and by scoring eighty-five percent on the unit test. 

\ ' ■ ' 

, , ■■ > • ■ ■ » 

S^IFIC OBJECTIVES 

After compfetion of thjs unit, the student should be able to: 

1. Match terms associated with strip cruising to the correct definition. 

* • 2. Select from a list' four reasons for cruising. 

. * • . ' ' ' . • " 

3. Determine cruise intensity when given the necessary information fo^ 
calculation. , 

^ 4. Arrange in numerical order the procedure for laying out a strip cruise. 

y ' ' 

5. Name the. two methods used to determine the blow-up factor for a strip 
cruise. 

6. List the four ^steps used to determine total tract acreage from a strip cruise. 

7. Name and describe the duties of a two-man strip crgise crew. 

8. List the advantages and disadvantages of strip cruising. 

9. Demonstrate the ability t6: 

» '-. . ' ■ ■ 

a. Lay out a strip cruiise. 

b. Determine sawtimber volume b^ strip cruising.* 
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STRIP CRUISING 



_ ^- . ,■ ^. .. .... _ ,■ . . i"- » . ■' ■ . , 



ERIC 



SUGGESTED ACTIVITI ES; 



I; InstrqotQr: 

; A. Provide Students Wrfti objective slieet; 

B. Provide students with information and job sheets. 

C. IVIalce. transparency. , • , . ^ 

, Diidifss ternlmal and specifiq ^bjeltives. 

: Discuss information sheet: * 

F. f Demonstrate and discus procedures outlined in the^j0b sheets. ^ 

G;. . Arrange lield trips tq allow students an opportunity to practjce layiifg out 
' V a strip cru lie and determjning volume by strip cruising. ^ 

V H. Give t^st. ; v « . ^ * 

J.I. Students: ' ' ; ■"•■''v^ ' , v"V v ■ . .' . ' ^ , 

■ - r ■ ' ' ^ ' ' ' ' ■ - 

A, Read objectives. ' ' ^ • » 

■ ■ ■ ' / •■ ■ >" ^ • ■' • ' . » ^• 

B. Study information sheet. . 

.■ - '. , ■ " , 

Dehrfonstrate the ability to accomplish the procedures putlicied in the job 
shefets. . - ' ' 

D. P^irticipate in fifeld trip. ' . 

" » . *. • • 

E. Take testT - 

/•M; ■ ; / ^ . ' • ■ \ , : 

■ INSTRUCTIONAL MATERIALS ' ' , ' 

I. Included in this unit: 

; Ai. Objectives . — ^ 

* ' ■ • . . '' ■ ' ^ • 

B. Information sheet ^ 
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•■■/y --- rG; ' Transparency M TM 1-Strip CcUlsfe Des^^^^ ; v 

y i , Job sheets V 

V y * ^ 1- ^ob Sheet #1" Lay Out ia Strip Cruise 

' ^ T . V 2, ; : Job Sheet #i2rDetermirm Sawtimber Vpluine iJy Strip Cruising 

: F. Answers to test ' 

.11. Reference-Ayery, T. Eugene. Forest Measurements. r4ew York; McGraw-HitI 
■ Book Co. » ' ' V 



yjUNlt ^Vl I " ■ , : ■ ■ - 

J. Terms and definitiorwf; ;^ 
.' A. 'Crulsing--A iforest estimation by Wmpling^ 

B. Sample--A part of the whole; plots and strips 

C. Strip cruisjhg-Sampling using continuous strips of uniform width ghd strips 
of equal intervals of spacing across the forest acreage ^ * 

(NOTE: These are jusuallv one chain strips.) 

: ■ " ^'^ ■ ■ ■:, ' ^: ■ ' : • ■ ■ ' 

5. Cruise. intensitv-The percent of area actually occupied* and measured as 
a sample;. expressed as a percent of area. . \ ' > 

6. Strip interyalvThe distance in chains between the strip centerlines 

F. Blow-up factor-A numerical valUe used to expand a sample volume or acres 
; . to totaf . tract volume 'or r acres ' 

G. Tallying- Recording trees by diameter and height on a form 
Examole: " . bot-Dash system used: . 



••=2 ^- = 4 J = 6 0=8 ^8] = 10. 

H. Borderline trees-Tr'ees just on the edge of the sample area r 

I. Compassmah"A worker responsible for keeping accurate direction \ 

J. Estimator-A worker that measures sample plots or strips 

K. Tree volume table-Shows content of trees of various DBH and heights based 
. on 3' log rule ' 

IL Reasons* for cruising 

A. Land J^and timber appraisal 

B, Timber sales ^ 

G. Management plans . • 

D. Specj^surveys: TSi'^needs, planting areas, insect and disease 

• • ^ ' : damage, timber trespass, and blown-down timber 

• * • . . * ' . ■ 



, -.-i v.. INFQRiyiATIQKi SHEET »v. 

Determining cruise Intensity \ .. 
A. Determine acreage sampied in strips * 
. B: Divide sampled acreage int^ tract acreage . • ' ^ 

, ' Examples:^ 2 1/2%; 10%/ 20%/ ' . . .. , ^ 

' -^M^"^^; ^''"'^^ intensrtV is dependent 'on value of the timber products 
allowable costs, and' desired precision.) . - ' 

' ' . ' ■ ■ ' • ' ' ' ' \ . / A) • . 

Procedure for strip cruise desigri >(Transp'arency T) »v - 

' ■' "V-- ' ^ ■ ' ' ' ' ■ ■ 

A.^ Determine acreage to sample from cruise intensity 

* "^'^ ■ ' ■ ■ / . . ■ ' " 

B; Determine strip size ^ 

1. One chain most cgmmdnly used 
. 2. , One-half chain for dense stands. . 
3. Two chains for sparse .stands: ^ 
C* Determine strip interval based on acreage • ' 
D. Determine ^starting point ' • * 

El Determjn^ strip direction ^ ; 

(NOTE: 'Strips shoul4 cross topography and drainage, at ri^ht angles.) 
F. Lpcste firsV strip one-half the strip /interval from starting point 

(NOTE: This will end with the last strip one-half the sirip interval iristead 
of on the tract boundary ) 

Methoqls used to determine blo\A/-up factor * ' 

A. Diyide cruise intensity into 100% ' 

B. Divide tract acreage by sample acres 

(NOTE: Sample t^ber volumes are expanded by blown-up* factor.) ' 
Examples:- 

" • Cruise Intensity , , Blow-up Factor 

'^ 2 1/2% ' 40 
. • ^ 5% ■ ' • 20 

y 7 10% 10 

\ • : ' - ■ 20% ' , 5 



; " . ■ V ; ; INFORMATION SKeET ^ ^ . , 

■■'■'4 ■' ■ " ■ • . : ' ■ . , f ■ ' ' ' " , .. , •■; 

Steps used to determine acreage from strip^ ■ 

A. Determine total length of strips in ch'a^^^ ! * / " ' 

B. .Mi/ltipl\; strip width times lineal distance to fine! the nutriber of square 
■ •>'■* chains a • » ' . ' ■ " ■ 

k ' ' ' ' . ' ' , . ■ ' • ' ' • • ' ■ .s 

.C. Divide square chains by ten to determine sample acres 

D. Multiply sample acres times blow^^ find totaJ tract acreage ^ 

Duties of a tworman strip cruise. cr6w ' ' ^ ^ \ 

A. tjPP^Passman - Locates center of strip -using a compass, topographic tape, 
^. '^nd Abney hand level; tallies for estimator 

8. Estimator-Acts a$ rear chainman; paces out from chain for strip width and 
estimates or measures tree diameters and heights 

Strip- Grvisihg y : . ' . • V 

A. Advantages 

1. No loss of time in sampling as compared to plot locations of 
sampling ^ , ^ 

2. Less problems with borderline trees than plot cruising 

3. Less risk than working alone irf the woods 
Bv Disadvantages • ' '^^^ 



1. Errors from estimating strip width 

2. Tendency, to underestimate tree heights 

3. Brush more hindersome than plot cruising 
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• V-)'--rii5£f • 




n 



ipi 



I 



P5 



; V. > Center Line of Strip I 



Distance' 
Between 
Strips 

5 Chains 




•o 
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. STRIP CRUr^ING 

; UNIT VII ' . ; . ' ; 

JOB SHEET #1--LAV OUT A STRIP CRUISE ^. . .* 

After dividing into groups of two, design a strip cruise on forty acres of timberiand 
indicated by the instructor. Plan for a cruise intensity' of 10%. When completed, turn 
in to the instructor for evaluation. 

•I. Tools and materials needed 

A. Compass' . - . ' - 

B. Topographic tape 

C. Abney hand level - - * 

D. ' Clipbq^rd and pencil : . ■ ^ 

-"^ E. Area indicated by instructor . , 

• lli*g*>rocedure : 

'^A. Determine acreage to sample from cruise intensity 

B. petermine strip size - 

1. One chain most commonly qsed ' 
- - 2. : One-half chain for dense stgnds' 
3. Two chairi^ for sparse stands 

C. Deternnine strip interval based on acreaae 

D. Determine starting point , 

E. • Determine strip direction , - 
(NOTE: Strips should xross topography and drainage at right angles.) ' 

F. Locate first strip one-half the strip interval from starting point ' i v^^V 

(NOTE: This will end with the last strip one half the- strip interval' ihstedd^^^^ 
,of on the .tract boundary.) ^ , - 

G: Draw in 'the 40 acre diagram given 

1^. Starting point ^. a 

2. : Strip width ; \ 
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JOB SHEET|#1 

3. gtrip interval 

4- ^trip direction 

5. • Total strips to tal<e . 

40 ACRES 
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STRIP CRUISING 
UNIT VII 

JOB SHEET -#2^-DfeTERMINE .SAWTIMBER VOLUME 
... .BY^TRIP CRUISING. ' ■/ 

After dividing into groups of two/ use the plan developed in JotnSheet #1 of this unit 
(after evaluation and correction by . the instructor). When completed, turn in td the 
instructor for evaluation. 

I. Tools anql "materials needed 
A: Compass 

B. Topographic tape ^ 

C. Abney hand level 

D. Diameter tape 
' E. 50* tape 

F. Clipboard and pencil 

G. Tally sheet 
- H. Tree volume table 

il. Pr<3cedure 

A. Corhpassman 
^ 1./ Locate the centerline of each strip using a compass' 
2.* .Act as head chairman using a topographic tape 
V 3; Measure slopes with Abney hand level . . 

4. Tally for estimator 
Estimator 

1. Act, jas. rear chainman * • 

2. • 'Determine strip by pacing and by measuring with a 50' tape 

3. Estimate DBH and heights , of ^ trees found on the strip 

4. Call put estimates to the compassman for tally ' 
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JOB SHEET #2 . 

' ■■ , ' . .. = .•■ 

Alternat^jobs on each strip ' 

Tally all savytimber tf^^^^ DBH and larger and up to 7" dfameter top 
on the strips using the attached tally sheet - 

Estimate DBH and heights; measure every tenth tree to develop sk\\\ in 
estimat|^on 

Use dot-dash system of tlally in/blanks provided on the tally sheet for 
appropriate DBH and; merchantable heights 

W+ien strips are. completed, figure sawtimber volume found on the strips 
using the attached tree volume table ^ / 

Determine biSw-up factor . 

Expand strip volume for totpl 40. acre volume 

Total ^0 acre volume of sawtimber bd. ft. 
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Form No. 1001 
Trnrf 

Owner- 

Marker 

Date 



POST ft K>l 



JOB SHEET #2 

TIMBER MARKETING 
TALLY SHEET 

FORCSTRY DIVISION 
STATE DEPARTMENT QF AGRICULTURE 

' III .CAPITOL •UltSIHO 
OKLAHOMA CITY. OKUA. 73108 

_th TREE TALLY 



TOTAL TALLY 



DIA, 


6 


8 


TO 


12 


T4 


16 


18 


20 


22 


24 


26 , 


28 


30 « 


32 


34 


36 


38 . 


40 


.42 


3.5 ' 














































































3.6 ^ . 
TO 4 

4.5 . , 






\ 






































\ 


































4.6 

1% - 5 














































































5.6 . 

1% 6 










































































TO 7 

7.5 . ' 




























































































































































8.6 ■ ^ 
TO O 








.■;'( 
































9.5 . ' 









































SAW TIMBER— 100% Tolly 16 Ft. Log« 



LARGE 
TREES 
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vJ0BSHEET#2 
TREE VOLUME TABLE 



Mesavdge • Girard 
OSDA 



FC 78 



Tre6 
• diameter 
. (inches) 

1* ' — t ^ 




VOtUME (board feet) BY NUMBER OF 
USABLE 16-F0©T LOGS 


1 


1 1/7 


o 


"9 1/9 


o 


9 1/9 


A 


A 1/9 




'■ A ■ 

10- * • 


14 


17 


20 


/ 21- 


22 




—■- 


■ ' ' . 


J • 


11 

1 1 


99 


, 27 


32 


35 


38 










19 

- . 1 Z ^ 


9Q 


36 


43 


' 48 


53 


R4 


56 






1 Q 
1 O 




48 


59 


66 


73 


76 


80 


.... 






4o 


62 


75 


84 


93 


98 


103 




■ 




60 


78 

1 


96 


JOB 


121 


128 


136 




- 


16 


72 


94 


116 


J 

132 


149 


160 


170 




— 


l/_: 


86 


1.13 


140 


161 


182 


1 QR 


209 






18 


100 


132 


164 


190 


215 


232 
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.19 


118 


156 


194 


225 


256 


276 


297 







20 


135 


180 


225 


261 


297 


322 


346 


364 


383 


21 


154 


207 


4 260 


302 


344 


374 


404 


428 


452 


^2 


1 74 


234 


295 


; 344 


392 


427 


462 


492 


591 


2o 


195 


* 264 


332 


388 


444 


483 


622 


558 


594 


* 24 


216 


293 


370 


433 


496 


539 


582 


625 


668 


.25 


- 241 


328 


. 414 


486 


558 


609 


660 


709 


758 






362 


• 459 


539 


619 


678 


737 


/y3 


849 


z/ . 


9QO 


398 


505 


594 


684 


749 


814 


877 


' 94n 




91 "7 

ol / 


" 434 


551 


650 


750 


82p 


890 


961 


1.032 




9>1R 


475 


, 604 


714 


824 


902 


980 


1,061 


1,142 


30 


376 


' 517 


658 


778 


898 


984 


1,069 


1,160 


1,251 


31 . 


408 


^ 562 


717 


850 


983 


1,080 


1,176 


1,273 


1,376 


32 


441 


608 


776 


922 


1 ,068 


1,17(6 


1,283 


-1,386 


1,488 


33 ~ 


474 


• 654 


835 


994 


1,152 


1,268 


1,385 


1,497 


1,609 


34 


506 


700 


894 


1,064 


1,235 


1,361 


1,487 


1,608 


1,730 


35 


544 


7^4 


964 


1,149 


1,334 


1,472 


1,610 


1,743 


1,876 


36 ' 


581 


■'. 308 


1,035 


1,234 


1,434 


1,583 


1,732 


1,878 


2,023 


37 


618 


■ 860 


1,102 


1,318 


1,534 


1,694 


1,854 


2,013 


2,172 


38 


655 


912 


1,170 


1,402 


1,635 


1,805 


1,975 


2,148 


2,322 


39 * 


698 


974 


1,250 


1,498 


1,746 


1,932 


2,118 


2,298 


2,479 


40 


740 


1,035 


1,330 


1,594 


1,858 


2,059 


2,260 


2,448 


2,636 



Adjust volumes 4% for each 1% change in FC 
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isSTRIP CRUISING\ 
UNIT VI 1 \ 



TEST 



M&tch the terms on the right to the correct definitimn. 
. ' a . A forest estimation by sampling / 1 



_b.> A part, of the wh9le; plots'and 
strips . . ' 

■ •. 'a ■ . ■ ■ ■ 

_c/ Sampling using continuous , 
strips of uniform width ^a*d 
strips of equal intervals 
ojf spacing aocoss the forest 
acreage ^ 

_d. The percent of area actually ^ 
occupied and measured as a 
sample; expressed as: a percent 
of area 

_e. The distance in chains * 
between the strip centerlines 

J' A numerjcal value used to • 
expand a sample volurhe or acres 
to total tract volume or 
acres v ' . 

_g. Recording trees by diameter 
and height on a form v 



h. Trees iust on the edge of 
the sample area 



* A worker responsible for 
keeping accurate direction 



A worker that measures sample 
plots or strips 

k.' Shows content of trees, 

of various DBH and heights , 
based on a log rule 



> * 



2. 
3. 
4. 
5. 
6. 



8. 



Blow up factor 
Cruise intensity 
Cpmpassman 
.Tallying. 
Cruising 

Tr^e volume taBle 
Borderline trees 
Estimator 



^Sample 

10. Strip interval ^ 

11. Strip cruising 
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2.. : Select from the. list below the^four reasons for cruising by placing, an "X" in 
the blanks provided. ' 

a. Land ownership ^ . 



_b. Land and timber appJt-aisal 



c. Management plans 



_d. Land Ideation ^ >^ 



_e. Survey of timber trespass 
f. Timber -sales 



EDetermine the cruise intensity ifor this cruis6: strips 1 chain wide and 80 
x:haiT)s long on 64.0 aCres v ' <^ 





Arrange in humj^ for> laying out a strip cruise. 

a. D^efmine strip direction. ^ ) ■' 

b. Determine starting point ^ v ■ \^-. ' 



_c. Determine strip interval based/on acreage 

_d. Determine acreage to sampffe from cruise intensity 

_e. Locate first strip one-h^lf the strip interval from starting point 

_f. Determine strip size 



5. Name the two methods used ro determine the up factor for a strip cruise 
a., . .. . . / • . , 

6. List the four steps used to determine total tract acreage frofVi a strip cruiseV 
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Name and. describe the duties of each man ia a two-man strip 

. -." ■ • ■■ ' ■ '■ '\ . 

a. ■ ■ . . : • • '. 

b. : ■ ' • ' *' : ' ' . 
List the advantages . and disadvantages of stripe' cruising.* 

a. Advantages' ' - 

. ^) ; - • ^ . 

, 2) ■. - ■ 

: ■ ' 3) 

b. Disadvantages 

1) 

2) . . ; - \ 

r-' 3) ^ , \ . ' ^ . 

Demonstrate the ability to: - A 

a. ^ Lay out a strip cruise. ' ' . 

b. Determine sawtimber volume by strip cruising. 



\ 



„/ 

/ 
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STRIP CRUISING 
-UNIT VII 



ANSWERS TO TEST 



2'. 

3. 
4. 



•5. 



ERIC \ 



a. 

-b. 

c. 

d,. 

e. 

f. 

g- 



5 . 
9 
11 
2 

10 

1 

4 



h. . 7 

i. 3 
i. 8 
k. 6 
b, c, e, 
20% 

a. 5 

b. 4 

c. 3 

d. 1 

e. 6 

f. 2 , 

a. . Diviile cruise intensify into 100% ' , 

b. Divide tract acreage by sample., acres ' ■ . r 
a. Dotormin& total lonntfi of strifes in chains 

h. -Multiply strip wkltfi times lineal clistAice to find tfie number of 
chains . 



s(|uaro 
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uare chains by ten toi.determin^ ^mpU ^r^l^^^^^^ . 
sample? acres times bl6Vup 'facW t6"'find tqtalf.tract acreaig^f 

a. -^ Cb^tipas^man-Lbcates centeFline of sinp using a compass, topographictape, 
.\ and Abney 'hand level; tallies 'for estimator . . - 

b. Estimatpr-Acts' as rear chairiman; paces oijt from chain for'strip wi^lth and 
estimate orymea^ures tree diameters .andvheights ^ ' w 

a. Advantages 

\ . . f ■ 

1) No loss of time in Sampling as compared to plot locations of 
sampling * > 

2) Less problems with borderline trees than plot crcij^ng 
, 3) Less risk than working alone in the woods . 

b. Disadvantages 




1)\ Errors from estimating strip width 



2) Tendency to underestimate tree hfeights 

3) Brush more hindersome than plot cruising 
Performance skills will be evaluated to the satisfaction of the instructor. 
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PLOT CRUISING 
UNIT VIII 



TERMINAL OBJECTIVE 



After completion of this unit, the student shpuld be able to select from a list rnethods 
of planning ^ sample layout and distinguish between advantages and disadvantages of plot 
cruising/ He should also be able to complete a plot cruise layout and perform a plot 
'crui^ to determine sawtimber and pulpwood volume, this kaowledge will be evidenced 
througir dempnstration and by scoring^ eighty-five percent ori the bnit test. 



^. SPECIFIC OBJECTIVES 



After completion of this unit, the student should be 3ble to: . ^ 

1. Match terms assocL^ted. with plot cruising to the correct definition; ' 
* 2. Select from, a list the commdnly used plot fornr>s and sizes." 

3. ^ . State -the commonly used plot sizes wheri given the plot radii. . 

4. List two methoUs oV determining cruise intensity for plot cruising. 

"^ 5. Select from" a list'' three methods of planning a sgmplinq layout. • 

" ■ • " • I ■ ^ ' . - • • ■ ' 

6. "Arrange, ir> numerical order the steps tq complete a systematic plot'cruise 
, layobt - ^ .. .'' : - 

Arrange in numerical order the steps for plot. cruising. - ^- ' 

8. . Distinguish between the adv^ntage^ and disadvantages of plot cruising as 
J ' conipared to strip, cruising; ' ^" 

9.. - Demonstrate the ability to: ' " 

a. Con>plete a systematic grid- sample ptot-bruise layout. 

. b. Determine 'sawtimber and pulpwood Volumie by plot cruising. 



PLOT CRUISING 
' UNIT VI I h 



■ ' ^SUGGESTED ACTIVITIES 

I. Instructor: ■ ■ ^ . . 

A. Provide students with- objective sheet. 



B. Provide students with informatioh and ;job sheets. 
. C. Make transparency. * * - 

. and specific objectives. 

"E., Discuss informatfon sheet. 

F- ., Demonstrate and discuss procedures jautlined in the job sheets/ 

G. Arrange^ field trips to allow students an opportunity to perform the activities 
outlined in the job sheets. 

H- Give test." 

li: Students: ; ^ 

■ A. Reaid objectives. 

B. Study information sheet. 

C. Demonstrate the ability to accomplish the procedures outlined in the job 
sheets. 

0. Participate in field trip. 
E- Take test. 

\ INSTRUCTIONAL MATERIALS 

I. Included in this unit: 

A. Objectives ' . * 

B. Information sheet 

C. Transparency master: TM 1-Plot Cruise Layout 



er|c " 



Job sheets • 

1. Job Sheet #1 -Complete a Systematic Grid Sample Plot Cruise 
. Layout 

2. . . Job Sheet #2 -Determine Sawtimber and PUIpwood xVolume by 

V . Plot Cruising " 4 ' ^ ^ 

E. ;- Test , ' ■ ,\ ■ • ' , , ■ 

F. Answers to test „ '• ■ , 

. Reference-Avery, T. Eugene. Forest .Measurements: New York: McGraw-Hill ' 

. " • ' -w^- , ■ : ■, ■ ,, ■ 



■4 




f . 
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PLOT CRUISING 
. UNIT VIII 



IMFORMATION SHEET 



Terms and. .definitions ' - ' 

A. Plot cruising-Sampling using plots of a predetermined size' and- arranged, 
systematically or randomly ' 

. B. Pulpwood-Small trees and.'ye.ftctlve larger trees used to make pulp for paper . 

C. Radii-Plural for radius, the.distance from the center of a circle to the border 

D. Systematic^grid sample-A sampling- layout where the plots to be sampled 
are arranged equidistant over the trdct 

E. Simple random sample--A sampling layout where the plots to be sampled 
are selected at random or by chance 

F. Stratified random sampjie - A sampling layout where the plots to be sampled 
are randomly selected 'for each known division of a tract 

G. ^ Layout-A plan or design 

H. Cardinal-The principal points of a compass or north, south, east, ah*^ west 
Plot sizes commonly used ' ' ' ' 
Pi. Forms ; / ' v 

1. Circular ; , ' 

2. Square ' ' '^'^ 
B. Area sizes in acres 

^. 1/100. , . / - ! 

2. 1/10 . . ^ . / 

• • < 

3. 1/5 ' . y 

4. 1/4 ' f , 
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JinformaYion sheet 



III. Radius of commo\ly used' plot si^es ,. 
Plot Size (Acres) 
A. 1/100 



B. 
C. 



1/10 
1/5 • 



' D, 1/4 

IV, Met-hods of determining cruis^ intensity 
Acres, cruised 



Plot Radius (Feet) 
,. 11,8 
•37.2 
52.7 
58.9 • 



A. 



B. 



Total tract acres 

Plot, size in' acres 1 . 100 
Acres represented h<i each plot ■ 



v. Methods of planning* a sampling layout 
A. Systematic grid sample 
Example: 
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' INFORMAJIOINT SHEET 



B. Simple random sample 
Example: \ . 





C. Stratified random sample 
Example: 
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INFORMATION ^SHEET 

Steps to complete a systematic plot cruise layout '(Transparency lj 

A. Determine cruise intensity needed 

B. Determine acres to cruise 

G. Determine number and size of plots needed 

D. Determine tract acres each plot represents ' . , 

E. Determine grid pattern based on the square chains in tfie acrjss of the above 
•step • ^ 

■* ■ ■ ■ . '. ■ •'.„ ^ "' " . .- , • 

F. Determine plot interval -and line interval locations 

G. Locate starting point . • 

H. Example of a systematic grid sample plot cruise: ' 

1. Cruise intensity, 10% 

2. Plot size, V4 acre 

3. Tract, 40 acres 
^ ^ a. Number of plots = .lO^X 40 = 4 acres; 4;x 4 - 16 plots ' 

- b. Representative acres = 40 16 = 2.5 acres 

c. Representative sqijare chains = 2^:5 X "fO^ 25 st^ii^^^^^^ 



d. Square root of representative square chairjf. =^ = 5 c%ns,.^ 
or 5 chains^ by 5 chains grid pattern 
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INFORMATION SHEET 

e: Starting point, lines, and plot locations 
40 Acres 



% Acre Plots 



F.irjt Plot 



XX 



2.5 c 



Starting Point 



20 Chains ■ 



5c 



5c 



b c 



.2.5 c , M 



.5 c 



5c 



5-c 



2.5x 



2.5 c' 

- Drainage & Topography 



VII. „ Steps for plot cruising (ong-man crew) 

V A. From starting point, use cardinal points for direo^tion 
^ B. Lociate' first fine Qne-h'alf the interval' distance 

C. Locate first point pne^half the plot interval 

D. Establish plot radius using tape^ measure 

E. E^imate^Gir measure the size of all trees on the plot and indicate. th,e Species 
desired • » . 

■ ■ ■ V ■ •■ 

F. Measure radius to all borderlir^e trees 

G. Pace or bhain the distance to tM next plot and repeat 



INFORMATION SHEET 



Advantages and ciisadvTntages of plot cruising as corripared to strip cryising 

A. Advantages 

■ . ■ ' {, ' , ■ • • . ' 

1,. Suitable fpr one-man crews ' . 

.2.^ Brush not a hihderance . ^ | 

3, Easier to make a more detailed study of trees 

B. Disadvantages > ' ' ; 

v.. • Hazardous- for one man to work alone ^ " 

-2, Generally requires more mea^rement of borderline tre^s 
. 3. Considerable time spent walking frpm one p'^t to another 



0 . ■' ' 
J 



270, 



, . '; ■' . ^ .. ' PLOT CRUISING ' . . \ 

«Mlt VHI ' . ' . .. ■ 

JOB SHEET *1--qOMPLEtE A SYSTEMATIC 6'RID, SAMPLE 
PLOT CRUISE LAYOUT 

Tools and materials needed 

A. Compass . 

B. Pacing skill . ^ 



C. Clipboard and pencil 
Procedure • ' . ' 

A. Group in tearps^ of two , . 

B. / Plan for a cruise Jntensity^ of 10% and 1/5 acre ^p>lofs on 40 acres of 

timberlana-^ indicated by this instructor 

.C. Determine number of plots for the cruise infensity^nd size of tract V 
p. Determine representative acres for each plot 

E. Convert the representative gcres : to- square ctrains • " 

F. Obtain the square root in cKains for the representative square chains or 
for the. appropriate rectangle grid > 

G. Locate plots.and^ lines on the following 40 acre diagram and indicate the 
starting point 

H. Be sure to locate first fine and first plot one-half the distance determined 
as the interval * ' . 

" " ■ ' " » *■ 

I. When completed, turn in to the instructor for evaluation- 



s40 ac*res 



PLOT CRUISING 
UNIT VIII 



JOB SHEET #2-»DETEI^IVllNE SAWtlMBER AND PULPWOOD . 

VOLUME BY PLOT CRUISING ; ^ r ' 

qols and materials needecl ' ' , ' ' •>' , * - 

Compass , . ^ 



f . • r 



B, Suunto clinometer; 

\C. 100' tape 

D. Diameter tape 

E. Clipboard aVid pencil 

F. Tally sheet 

G. Tree volume tables . 
Procedure . 



A. Group in Jteams of twp.. (compassman and estimator) 

B. Loqate fjrst plot using compass and pacing* '' ' 

C. Tally all sawtimber trees -9.0" ;DBH and larger up tq 7" diameter to^ ori 
' the plot' using the att^bhed taJly sheet ^ 

D. Tally air (iufpwbod trees 4.6" DBH up to '8.9" DBH and to a 4" -diameter 
■ on the plot usihg. the attached tally *sheet 

E. Estimate- D,BH and measure eVery tenth. ^tree. to' devefop skill in estimation. 

F. Use dot^dash' system of tally in l)lanks provided on the tally' sheet for' 
^ appropriate DBH -and merchantable heights ' . / ; 

G. Alternate jobs o^each *^^6f plots . . . ' . 

H. When plots are completed, figure > sawtimbe^r and pulpwood volume fBund 
on the plots using the attached' tree volume table 

L Determine biow-pp factor . .. ^ ' ■ 

J. Expand plot voluines for -total -40 acre volL rne • , s 

. ^ • . - , Total 40 acre i^olUme - 

* / . - 1. SawtifTiber' By. ft.^ 



2. Pulpv^ood 



* • • CUv ft. - 



' ^ • , y ' • • ■ ■ — — — 

K.^ When- completed, ti/rnrin tally sheet to ins|tructor for evaluation 



224-C. 



JOB SHEET #2 
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JOB SHEET #2 
TREE- VOLUME TABLE 



Mesavage - Q.irard ^ 
U$PA 



Tree 
diameter 
,(inphes)iii 



FC 78 
DOYLE 



VOLUME (board feet) BY NUMBER OF 
USABLE 16-FOOT LOGS 





1 1/2 


2 


2 '1/2 




17 


S'O 


21 


22 


27 


,• 32 


. 35 


29 


36 


- 43 


. 4S, 


38 


48 


59 


66 


• 48 


62 


75 


84 


60 


78 


96 


108 


72 


94 


- 

J- ;1t6 


132 






1 yin 
1 4U 


1b1 (, 


100 


, 132 


.164 


19Q 


1^8 


156 


194 


225, 


. TS5 


J 80 


.225 


,261 


■ 154 


. i 


260 


302 


1 7 A 






O /l /I 


■ 195, 


264 


332 


388 


. 216 


' 293 


V370 


. 433 


24 T 


.328 


■:,414 


486 




- 




'< 
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' 362 


459 


' 539 


292 


398 


595 


594 


317 


434 




-J650 


' 346 


475 


, 604 


^ 714 . 


376 


. 517 


- 650 

s 


■778^ 


408 


562 


-« 

71 > 


850 


. 441 


608 


776 


... 922 


■ .474 


654^ 


835 


994 . 


506 


700 


894;. 


J, 064 


544 


. 754 


964 


1,149 


,581 


308 


1,035 


1,234 


618 


860 


1,102 


1,318. 


655 


' 912' 


15,170 


1,402 


698 


974 


1,250 


1,498 


740 


'i;0l35 


1,330 


1,594 




1,434 
1,624 
1,635 
IJ46 
1,858 



A'djustvolumes 4% .for each r/o xhange in. FC' ' 



PLOT CRUISING 
. UNIT VIII 



TEST 



Match the. terms on the right to the correct definition. 



_a. Sampling using plots of - 
a predefermined size and 
arranged systematically' oifff^' 
randomly ^ ' 

_b. Small tree§ ^nd defective 
larger trees used to make 
pulp for paper 

_c<' Plural for radius, the 

distance fr,om the^jgenter of 
a qircle^ to the border 

_d. A sampling layout wh^re the 
plots to be sampled are 
arranged equidistant, over the 
tract 

_;e.^ A sampling layout where the ' * 
plots to be sampled are 
selected at random or by chance 

_f. A sampling layout vvherie the 
plots to be sampled are 
randomly^ selected for each 
known division of a tract ' 

^g. A plan or design ' * 



1.. 


Systematic; grid 




sample .0 


2. 


Stratified random 




sample 


3. 


Pulpwood 


;'4. 


Simple random 




sample 


5/ 


.Layout • ; ' 


6. 


Plot cruising ' ' ; 







8. y Radii 



i ■ 



_h. The principal points of a 
compass or north, south, east, 
and west 



Select from the list below the commonly used plot fprrrrs and sizes. Ptace an 
X in the appropriate blanks. 



_a. XJ3 • -^.^ 
_b. 1/8' 
c. 1/io .. 



e. 1/20 



i. 1/50 



- d. 1/16 , 



_l_h .: i/ lop 



_, ^j. trtari§1fe . 

y.. Circular ' , - 

I. Rectangle '. 



. commonly u^ed plot sizes for th'e plot radii given. 



• ■ *-52.7'-- ' . , G,' 58.9'-- 



.■..M~^-:--r^*r. - ^- . 1^8'- . ' ■ - .d. -. 37.2'- 



4Jf*.. List two, methods of determining cruise intensity for plot cruising 

a. ■ . • • • ■ ' . 



b. 



Select from this list :three methods df planning 
an X in the apprbpiriate blaf^ks. 

a. Systematic strip sample ^ 

b. Systematic grid sarhple- 
-Ji^^^y- c. Systematic random sample 



^ 

^ d. Simple random sample 



_e. Stratified random sample 
J. Sirrtpje systematic sample 




6. . Arrange in numerical di^dW the following steps to complete a systematic plot 
cruise fayoyt. ^ ' 1 

• £ j_a. Determine numbjj; and size of plots needed ' 

b. Locate starling point |||" 

. Determine cruise intensify needed . r 

. Determine grid pattern based on the square chains in the'^acres of the 

above step*^ . r : 

. e> Petermin^giract acres each.sp<ot repr&serfts 



' . f. Deterrnihe*^'acres to craise ' ' if / / 

_g- Determine plgtjpten/al and line interval locations ^ • 

" "'^^ - ■ ■ ^ ''-^y' . ■ ■■' ■ ■ ■' 

• 7. Arrarigecin nucnerical order the following steps for pipf cruismg. " ' f^' ^1 

^^^'^ ■ ^ _a.. Measure radius' to all borderline trees'^^' ' * >, 



.b..j|ppatevf.irst Une -one-^lfytKe'l^iitervar distance ^ - ^ 

. . . . V -__J!*^5PW'^^ radius using >;tape t^easiirB ^. i * 
■ / r r-^' Prom fstarting^point, ru^^^ t'ardinai' poipts f(^* direction 



i 
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•■•ft- 



- ^ Pape or chain the distance^o ±]e Rex^ plot^ and repeat ' 
- f > {Locate ^irst pointMgflf ""the ^Iq^fnterval ^ - 



g - Estimate or measure the size of all trees on the plot and indicate the 
-.. species; desired , H'^^' , ^--vt/^^^ ' -. ".'-j^i^ 

8. Pistinguish between the advantages and disadvantages of plot cruising as 
com|i|fed to strip cruising from the Hift |l)elow. Place an " for advantage or 
-a D * for disadvantage jn the correct blanks. . 

' ___a. Generally requires more measurement of borderline trees 

^b. Suitable for one-man crews 

c. ConsidelP»tte time Vent^^ W^^ 



d. Easier to mal<e more detailed study of trees 

e. Brush not a hinderance 



J. Hazardous for 'one marj to woric alone > 



9. Demonstrate the ability to: * - \ 

• a. Completed systematic vgrid sample plot cruise layout. 

b. Deter|nine sayvtimber and pufpwood volume by- plot cruising. 

(NOTE: If these^ have not beenj:^dcpmp1}s1iefd prior to the test, ask the instructor 
^ wl^reh the above activities should be completed,) 



1. 



5. 
6. 



A. y . 



:PLOt CRUISING, ft" . 4 

uKiiT viii: . , 



, .AjVj^WE RS TO TES*r .'i,! 



a. Q 

b. . 3 . 

c. 6 

d. 1 

c, h, k, m 

a. 1/5/ 

b. 1/100 " 

c. 1/4 • 

a 1/10 

Acres cruised 



f. 

g- 

h. 



4 

2 
5 
7 



nit 



a. 



b. 



Total ~ tr3fct acres 



Plot size in acres. 



Acres represented by each plot 
b, d, e . 



X 100 



a. 
b. 
c. 
d. 
a. 
b. 
c. 
d. 

« 

a. 
b. 
c. 



3 
7 
1 
5 
6 
2 

V 

4, 
1 . 
D 
A* 
D 



ce^! 



e. 

f. 

' g. 

e. 

,")f. 
' g- 

d. 
e. 
f. 



4 

2 
6 

7 
3 
5 

A 
A 
D 



\ 
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9. Performanc^|ills will be' evaluated To the satisfaction of the instructdr. 
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POINT SAMPUWG 
. UtSllt .lX 



TERMJNAUOBJ 



After completion of-^^^^^ the student should able, to comp>€|e a point sample 
;cruise layput to determine sawtimber volume^ He should be. able td select the correct 
basaharea 'factor toorfe perform the point sample measurements accurately. This 

knovvled^ wiJI be evidenced through demonstration^ and by scgring eightyMve percent 
on thpe uhit t^st. ' s : 



SF^ECIFIC OBJECtfvES'. 



After completion of -tiiis- unit, the student sliould be able to: 
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1. 

2. 

if 

4. 
5. 

7. 
8. 

I 

' 9. 
10." 



Mqtch terms associated point sampiing to 'the correct defintion. 
Select from a Jist other names for point sartnpling. 
praw a diagram illustrating the principle^ of point sampling. 
Identify the commonly used tools for point sanipling. - ' . \, 
Select frp^ a Ust the three- principles used tojJetermihe BAF. • 
Match the '^commonly used BAJ^ 's to the correct angle size. 
State 1^ rule to use FRF.' - ' ' % ' : 

Matcly-the commonly used BAF to the correct PRFl - ' 

. » •■■/J v.- ... ... ' ■ 

Select from a list statemen'li orivth^^^^^^^ ' 

^ , ■ . , • . • ^ . ^ 

IKx^c^Vi^ jn numericaf order the steps taken to cofrect for slope vyhen using 
the prism. ' j. - - . . . - 

n. ^' -State, th^ rules for determining the number of points to take in a point 
\, sample croise. ' / ' 

12. Demonstrate the abilijy to; . ' 



" • ■ . ■ • ■ ■ ■ ■ 

a. Complete a point sample cruise layout. 



b. Determine sawtimbe/ volume" by point sampling. 
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*■ SUGGESTED ACTIVITIES . ' '• 

I. Instructor: - 

:■■ . " ■ : , > • .■ •■ '.\ 

A. Provide students with objective sheet. • ^ » 

B. - Prdyide students w^^^ 

C- : Make transparency. . ^ ^ /- ( 

^3^1 D, Discuss terminal and specific objectives., 

E. Discuss information sheet. > / 

F. Demonstrate and discuss procedures outlij^|^n the job sheets. 



G. ' Arrange field trips to allow'students an opportunity to complete a point 
i sample cruise liayout and cruisd. 

H. Giye tesf' * - 
II, Students: - r ^ ' - 

A. Read objectives. ; ' 

B. Study information sheel|| ^ 

' ■ ■ ■■ ' . . f 

C. Demonstrate the ability ^o acciomplish the procedures outlined injthe job 
sheets. V o 

D. Participate in field trip. 

E. Take test ' " ? 



^ instKbctional materials 

•. . ■ ' ^ 

1. lnclud.ed in this unit: ^ ^ 

A. Objeotives^ 

B. Information sheet ' 
d. Transparency master: TM 1-Use of the ^Prism 
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Nr. 



p. Jbib sheiets ' 

1, Jot? Sheet #1"Complke a Point Sample^ Cruise Uyput 

2. Jcfb Sheet #2--beferm!ne Saw^^^ 

E. Te5t - '-^ - 

F. Answers to test . ' • 



II. Refeffence-- Avery;. ;T. Eugene. For&st Measurements/ New York: t^^ 



r 
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■V 



' ' ; H * POIf^^ ' . ' V V '^^ 



0 



• V . 1: i. 'Terms, and. definitrdps* v, *^ i'' . 

A. I^int sampling-- A system/^of; criiising^ instrumBnt 

' B. , Basal area (BAl^he areat of^^ cif^il^ V * . ' . * ^ V - ' 

.: ' C. .Basal afea factQp^CBAFhT^ie numericaf^^ 

^ • : that gives that- basal area per acre -fbl e^ffr ^ ' ^ ' 

■ ' ■ • , • -■ ■ ' • - • V ;^v;^^^'-v- ■ i ■ / ■ ■ - 

4 ^ D. . :Angt^ gauge--Ah IristrumiBht .wi|h.'a ;fi^ needed for a 

: "e. particularJBAF _ V ■ - ^ ^ V s:^. 



Wedge prism-A '^iece af glass'-ground to^ specification- that bends "the.light^ 4 : 
rays for 'a fiarticilar angle ^ « • - - . * ' " ^^-'.^ ' • 



, F, . Point"The reference point from whichva point sact^ole is taken . 

'"v- V- • . . . ^^v.-' -A--; . ^-^'-^^ 

G^ ; Plot . radius factor.;{RRF)"A numerical Value multipliejij^ t4mes tire. triBe. ' ; , . ' 
• diametfer at OBk;which ogives th^<,distanq6 in feefrtlai^;^Vee''can be wi:^hin . * * . * 
' arid be tallied 'v'^ y\ Jv^-- * . 

H. Readyrmade volurne factors-.-A table .that give? an appro^irnattoii' of rjtfitume •* ^ 
for point: samplifig ■ : " ' v - "^v- / " "^T^ - W.^ 

I, Grid-ihteryaJ--TH^ disWibe 'bet\^ , ^ . ■ * ' ' * • ^ .1"^'' 
. , ■ • ' ■ ' ■ "^"^'"^ 

Ccuise Ime-A direction taken wfiere-.^ ptot. or pbint is Sampled^ at specified 
grid intervals " '^^^ * - 



II.' N,amel5 for point sampling . ' ; r > ' / ' - f 



iA^i ^Bitter! ich:nn^tfM^^ V' ; V r ^ ^ ; 
f., B^ Variable, cruising ^ v • ' ! ' * , |: 



. .C. Angle gayge cruisino. - . ^ * . ' ^ - ^ ^ . -^^^ '^"iii 

■ • ^ ^ ' : . .r. I ^ ■■ x 

- -D; Reiaiikop cruising . V ' * ^ * 

'f - ^^E-' "*Multi-plot :method: - ^ • ■ ^' , ' * V; :^ ,^ * 



_ . ..... 

\: .■•'F. . Plotless cruisrw^^^ " . - ^ > ' • ■ ' . ^ - ' ^^u ' . r:- , " " 



• 6 



:A : ., G. . Wedge prism' cruising^ 
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UK PrihcipJe (^pcufit^^ on the" ba^is of their 

sj^zes rattle^- :th^h^the:^ of their app^gV^ orivd fixed plot sarriple. Tre^s 

are i^le^ted USirtg^a^^^^ repre^of^a dfA'esp^^ basaf 

areia pery act^^" • -^iiV.-' ■■m^. a'^.-.^. ■ ' ■' 

Diagr^arh ,of the^ p^^^^^^ ^ 




Sampling Point ' 



SOURCE: T.Eugene Avery, Forest Medsuremerhs^ 

(NOT€; C.D.E.F. are used. Tally trees (plots) must enclose sample point. 
Sampling point must be within Imaginary plot to tally trees.) 

tV. Tools used for point sampling ' ^ ^ " 

A, Basal area angle gauge - , / 

». 

> .y- 
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' INFORMATION SHEET _ ^ \- ' _ , 

Principles used to determihe BAF - . v / * 

^A. Tally an average of 7 treeis per point for best representative measuremeftt; 

B. Use small numerical value BAF topis for smjall trees and sparse. number? 
. of trees. . ; " . / ' 

•' ■ . . " '■ ' ^ ■ . 

6. Use larger numerical value BAF tools' for large trees and dense number's, 
of trees * ^ , i 

Common basal area factors and angle sizes 



A. 
B. 
C. 
D. 



Factors, 


y , ■: 


Angle Sizes (minutes) 




■ ■■ \ 


5 




73.66 


10 


. 104.18 


20 . 




147.34 ^ ^ 


40 




208.38 , 



Rule for plot radius factor (PRF)"PRF X DBH = Distapce in feet the tree can 
be within and be tallied, " \ - ' - . 



V 



Sampling 
'^^^ Point 
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INFORMATION SHEET 



Table of PRf 's for commonly used BAF's i 




BAF 
5 
10 
20' 
40 



9 



PRF 



XI. 



• 3.889 • - 

■ ■■■2.750 . . V ■ '■' 

: i' ' 1.944 ■ ; / ■' 

■ . ■ , "1.375 : ■■ ■ V:/; 

roper' use of the prisrh (Transparency iy ' , ' 

A. ' Hold at right angle to the eye, vertical and horizontal 

B. Hold prism ^over the sarjiple ^ - - 

C. Rotate* prFsm horizontally ta the angle o^ leaning tree* 

D. Measure, distance, tb borderline trees and, ^pply PRP *. • 

E. \ Correct for.slope 

Slope correction for the prism ' * \ - 

A. ;IVl6asure the slope with a Suunto clinometer " ~ 
° ' ' ■■ ■ . . ' V ■ o . . ■ ■ ■ 

B. Place the prism on 'the top of the Suunto and hold both horizontal with 
the Suunto scale facing the observer c- 

ft ^ot^^g ^h^ Suunto until the scale reads the slope measurements* 

D. Read tiae tree through the prism while held in thejiove rnanner 

Rules for detefrmining dumber of points to take- in .a point sample cruise 

' Never^kise less than 20 points per cruisfe ■ ' ' ' 

• • ■.. , \' ■ . ■ ■ ^- V ■ ■ ' 

•B. Use the 5ame number, of points as would be needed for a tO% cruise of 
. 1/5 acre plots ^ f . . \ • 



POINT SAiyrPLING 
UNIT f)/ 



JOB SHEET 0-e^P^fTE: A POWVIT ,SAMPLE -CRUIS|vJl A/OUT 



Tools and materials ^heeded 

A. Compass . , ' * 

B. Clipboard and pencil ' ' 

Procedure ^ - . v 

■ * .' * 

A. Complete the point sample-.cruise on 40 acres of timberland indicated by 
the instructor . ' r . . ^ ' 

.B. Use 20 points for^ the total cruise / 

r . • ' ^' ' ' • 

C. Determine the number of acres each point would represent ^ 

p. Determine the; number of square chains in the representative acres found 
in the above 'step ' , / ' 

E. .Determine a square grid -pattern by finding the. square root of the sqijare 
chains found in the above step or by finding a rectangle grid pattern of 
whole chains th.e nearest possible to <a square shape ' ^ 

' • ■ ■ ■ - ■ ^ 

F. Lpi:*ate pqints on the following*40 ^cre diagram using the above gri^ interval 

G. . Be^sure to run cruise lines across drainage and topography ' u 

' . ^ . ■ ■■ ■ ■ ■ ' V: ■ • 

H. Be sure to locate- first* line and first point one-half the. distance determined 
/ as the grid interval , . * ' - 

raw the following characjteristics iri the 40 acre 'diagram below 

■'■ . ' . . . . 

1- Drainage and topography direcfiort • \ 

' ■ '[ . "■ ' ^ ■ ' 

2. 'Starting point, ' ' * 

^ ■-. - . „^ . ( ^ ■ V. ^ 

. 3. • Cruise* lines 

4. Cruise .direction .: " ' ^ 

■■^ . " \ ■ ■ • ' 

. . . 5. . Grid interval' -for -points •[ i ^ 



' PO'INT SAMPLING 
UNIT IX ' . 



/ 



_JOB SHEET #2--DETERMLNE. SAWTIMBER VO'LUME BY' POINT SAMPLING 

I. .Tools, and, materials needed , , . • 

■ « A. Gbmpass . ^ ^ . — ^ i 

s. B. BAF 10 prism . ' . ' 

• C. DJameter tape * • . ^ 



.D. Suunto clinofrieter -ji--. 
E'. 50' tape - / 

F. - Clipboard and pencil 

G. Tally fsheet * . , ' 
II. ^ Procedure ^ ■ ^ 

-A. Locate first poin t acco rding to the layout developed* in :Job Sheet #1 of 
this unit ' '~ — ' 

B. In- a clockwise direction from the norths observe all trees of ^avytimber 
' size that" can be seen frorin the point . ■ ^ 

' M ■ 9. _ 

{'NiDTE: Apply the'rules for the proper use of the prism:) 

a Tally. ^all sawtimber, count trees 9'.0''DBH and larger"up to a 7 0'' top 
DOB ' r . ; ^ 

(NOTE: Apply the rules for U.S. Forest Service's merchantable heights.) 

p. Estimate DBf4 and heights and measure every tenth tree to develop skill 
in estimation — : . ^ ' — • 

, \ • . ■ . ^ * . ^ 

E. Use dot-dash system of tally 'in the blanks provided on the tally sheet for 
appropriate DBH and merchantable heights 

F. For borderline trees, multiply the trees DBH times '2.75 to obtain the 
, ' maximum distance- in feet for tree count 

G. ' Apply the njles for slope correction on all trees on a slope of 10% or 

more from the point - / 

1. 'Measure the slope with a Suunto cHnometer 

2. Place 'the prism on the top of the Suunto and hoLd_both hbrizqntal 
with, the Suunto scale facing the. observer , , . 



JOB SHEET #2 ■ 

3. . Rotate the Suunto until the. scale reads th^ slope measurements 

4. Read the tree through the prism while held in the above manner 

When all points have been tallied, add the total trees found* in each log 
height class ^ ' . 

Obtain the volunie for the tract using this ready-made volume-table for 

point sampling - ;« * : 

■ . * « 

Merchantable Ht. (logs) ; Vo l ume Factor 

- , • ." ■'' •■ ■ ■ ' -;■ ■■■■ 4 

' 2.., ^ . • ■ \ : ' ■ , V8~' . 

'2 1/2 ' 10 

I y 12 . ■ • ; 

3 1/2 ' * .13.5 ' ■■ 
' 4 , ' • \ , 15 

4 1/2 ■< , 18 . 

5 • 21 

Multiply the number of , trees tallied in each log height class bf* the 
approprjate factor " 

Add the products obtained in the above step and apply to this formula: 

Volume per acre = 100 X sum of, products 
' no. of points taken 

40 acre tract sawtimber volume - bd. ft. 
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If"^ , 'V JOB SHEET / '/ : • 

POINT SAMPLE TALLY SHEET . . ■ \ - . 



Date _ _ CBEW^# 

* - ■ ■ • . . ... ^ .- ■ :^ ■ ■ ■ . 

• ^ . . Pulpwooa^H.T; (ft.) 



Diameter 


10 


15 






oU 

. ■ ■ j( 


' OK • 


Ad 




1 Vaint ' 
No.. 


Tally 
Count 


Point 
No, 


Tally 

Count, 


3.6 - 4 5 

4 














N 




















4.6 '5.5 
















. ■> ' 
















—jf- — 


5.6 - 6.5 

,:. ' ,6 .. 














^ j 




















6.6 J, 7.5. 


















..»• 1 
















7.6-8.5 

,8 












«< 






















' 8.6 -9.0 
9 

^i- — ^ 


/ 




r 






. 1 - 

) 




■ i- ■ 












— V ' 







Sawtimber 16 ft. Logs ' " /'V 



Diameter 


■ 1 


1 1/2 


'2 


2 1/2 


5 


r 

3.1/2 


4 




IMo. 


TaHy 
Courvt 


' Point 
No. • 


Tally 
Count 


9*1 - 10.9 
10 


























11.0- 12.0 
12 


























13.0 - 14.9 
14 


























15.0 - 16.9 
16 
















/ 










17,0 - 18.9 
18 


























19.0 V 20.9 
20 


























21,0 - 22.9 
?2 


























23.0 • 2'4.^ 
24 






-I ; — ' 








7' 












25.0 - 26.9 
26 























■ i 




27.0 - 28.9 
28 


























29.0 - 30.9 

• 30 


























Write-in 
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^ POINT SAMPLING 
UNIT IX 



••TEST 



1. .Match the terms on the right to_ the correct defini 



4r> 



) 




y. A system of cruising using * 
an angle' gauge instrument; 

b. The area of a circle 



_c. The numerical value of the 
angle gauge instrument that ,., 
gjves the basal area per acre 
for each tally tre^ 



d. An instrumerlj with a 



fixed 

angle the size needed for a 
particular* BAF 



A piece of glass ground to 
specification that* bends the 
light rays for a pafticular 
angle 



__^f. The reference point from 

which a point sample is taken 

_g. ' A numerical value used to 
.multiply times the tree 
diameter at DBH which gives the 
distance' in feet the tree can be 
within and, be tallied 



_h. A table that gives an approximation 
of volume for point sampling 



♦ i. The distance between points 



direclion taken wheVe a 
plot or point is sampled at 
specified gr'id intervals 



1. Angle gauge 

2. Plot radius 
factor 

3. Cruise line 

4. - Basal area 

factor (BAF) ^ 

5. Point 

6. Grid interval 

7. Point sampling 

8. Ready-made volume 
' faptors 

9. Basal area (BA) - 
10. Wedge prism 



Select from the list below other narrtes used for point sampling by circling the,, 
■ co rr ae t ' I r tt tira. ■ ' < « ■ — — — - — 

a. Plot cruising 



I), Bittfirlich^ mothocl . 



29() 



"c. Variable plot cruising 
^ d. Strip cruising ^ - 

e. ^elaskop cruising . 
^ • f. Multi-plot mdtHod 

g. Plotless cruising 

h. *Area cruising 

i. Wedge prism cf"uising 
j. Angle gauge cruising- 

3. Draw a diagram illustrating the. principle (^f point samplirjg, 
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Identify the fdllowing tools used for point sampling. 




c. 



Select from the list below three pVinciples ,used to determine BAF. Place an 
"X" by the correct statements. * \. ^ 

r 

a. Tallyman average of 7 trees per point for best representative 
measurement 

b. Tally an average of. 20 trees per point for best 'representative 

measurement i * 

c. Use small BAF tools for small trees and sparse numbers of trees 



d. Use larger BAF tools for large trees and den^e numbers o-f trees 

e. Use only 10 BAF 
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Match these commonly used BAF's to the correct angle size. 

5 1. 147.34 minutes 

— /"O ^ * 2. 104.18 minutes 

^ 20 ' 3. 208.^38 minutes 

40. : 4. 73.66 minutes- 
State the rule to use PR F. ■ Ittt. 




Match these commonly used BAF's to the correct PRF's. 



BAF 



PRF 



a. 
b. 
c. 
d 



_ 5 
10 
20 



40 



1. 

2. 
3: 
4. 



1.944 
1.375 
3.889 

^ ^50 



Select from the list below statements 'o 
th^j correct letters. 



proper use o pr srrv oy ajrclinn 





Hold at right angle to the eyj, v 


al and horizontal 


b- 


Hold prism 25 inches from the v 




c. 


Hold' prism over the sample 




d. 


Rotate prism horizontally to the 


-ingle of leaning trpes 


e. 


Hold prism with .the thin edge to 


^he right 


f. 


Measure' distance to borderline 


^^nd apply/PR 




Correct for slone " 





order the 



n correct for slope ^ en using tIA 



i. ^ Rotate ' ti SuuntQ ur ' liv 
ji^Measure the slopg with a.S 



<^eads.. the slope mi :.urements 



clinona^ter 



c. Read the tree through the 



v^hile held in the above manner 



_d. Place the prism on the top of the Suunto and hold both horizontal 
with the Suunto scale facing thtj observer i 
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State the rules for determining the number of points to Jake in a point sample 
cruise. 

a. 

b.- 

Demonstrate the ability to: " . ' . ' 

a. Complete a point sample cruise layout. ' o . - • 

b. Determine sawtimber volume by point sampling. 

^NlOTE: If these have not been accomplished i or to the test, ask the instructor 
when;the above activites' should 'be completed.) 



4. 



1. a. 1 ■ ^ 

' ♦ ■ ■ 

b-, 9 

■ cl- 1 

e.. .10 

, 2. b, O, e, f„ g, i, 

3. . ■ . ' 



POINT SAMPLING 
» " UNIT IX' 



ANSWERS TO TEST 

y .5 

' h. * 8 ,- 
i i. § ' ■ 
' iv 3 ' 




a. .^ Reiaskop. ' 

b. Basal arf!a angle gaucje 
-tr: — "Wc ' cJf i e [J i 'iii ii — - 



Sampling Point 



a, c, d 
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a. A 

.K 2 * r , : . . 

PRF X DBH = Distance 'in feet .the tree can be .within and be tallied' 

a. 3 . . 

b. ' 4- ■ . . ■ '■. ■ • - ■ 

c. 1 ■ ^ ^- . : ■ 

d. .2 " ' . - ■ ■ ' - : : . , : 
a, c, di f, g ' ■ . ^ ' * 

a. .• ."3 ■ • , 

-b/f , \: V .■ 

e. 4 ■ - . ' 

d. 2 ■ ' ■ ■ • ^ . ■ •' ■ - .' ■ ■ 

a. Ne-er use less tnan 20 points per cruise 

b. Use the same number of points as. would be heeded ,>r a 10% cruise of 
1/5 acre plots ' ■ 

Performance, skills will be evaluated to the satisfaction or the instructor. 
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THE.SIVICULTURAL SYSTEMS 
UNIT I • ' 



TERMINAL OBJECTIVE 



After completion of thjs unit, {he* student should be able to classify trees into 
Grosenbaughs tree classes. He should be ^le to- name characteristics used in seltfgng 
harvest treqs and types of natural and artificial reproduction methods. He shoulfi also 
i^jp nternrnt the selection method.* This knowledge will be evidenced through . 
aefWnsiiaiiO!. an: oy scoring eichty-five percent on the unit test.* 

ol «: . , ' 

" ' 

. - « , 

SPECIFIC CBJE^IVES 

^ -■' ' ' ' - , ..^ 

. ' 1. Match terms associated with the sivicultural ::vstems- ""to t^ corTj^ct 
deffvition. 

• . ■ ' -s ^ ■ " ^ . ^ 

2. Name the types of reprpduction methods under ine classes of pafUral and 
artificial reproduction methods. 

3. ^ Arrange in numerical order'^the classes of reproauctidn methods. 

4. Select from a list of siatem ants the two principles of the selection method 
^ 5. Select from a list the types of modifications of tn- selection method. 

6. Name the four characteristics used in selecting harves trees'in the selection 
. method when, givpn a list cf the descriptive factor 

7. Match Grosenbaugh's tree Classes with the correct cefinition 



8. Dempnstrate the ability to classify trees according to Grosenbaugh's tree 
, classification system.^ 
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THE SIVICULTURAL SYSTElis 
' UNIT I . 



SUGGESTED ACTIVITiES 



instrurfto; . 

A, Provide students^ with objective sheet. ^ * * 

B, Provide students with information and job sheets. 

. C. Make cransparency. ^ ' 

. D. Discass terminal and specific objectives. 
E. Disc::rs information sheet. 

F/ Derrr-'^strate and discuss procedure outlined in the job sheet. 
. . G. Arrcnge field trips to allow students an opportunity to classify trees. ' 

. H. Give test. 
II. Students; 

A. Read objectives. Z*' 

B. Study information sheet, ^ . ' ' 

C. Demonstrate the ability to accomplish the procedure outlinec in the job 
sheet. 

D. Participate in field trip. .^o. \. ' 

E. "ake test. ^ . 

INSTRUCTIONAL MATERIALS 

I. Induced in this unit: 

A. Objectives 

B. Information sheet 

C. Transparency master: TM 1-Grosenbaugh's Classificatior System 
D Job Sneet ^#1 -Classify Trees by Grosenbaugh^s System 
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E. - Test ' ■; ^ ■ 

vF. ^ Answers to test ' - - * ^ ! 

II. vReferenCe-Hawley, Rajph R and David M. Smith. The Practice of S/vicu I tare 
, New York;. Wiley and Sons.* ' 




•7\ 
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. -THE SIVICULTURAL SYSTEiyiS: 
UNIT I 

'■J . . 

INFORMATION SHEET 



I. Terhns and definitions f • • 

A. , Siviculture--Art c producing -and tending a forest 

B. Sivicultural syster-Plan of sivicultural treatment dur/ng the life of a stand 
or forest I . . . 

• ■ .. ■ . ■ ' / ^ ■ ■ . . \ 

C. Reproduction-Seediings of a forest; gen&rally used/ as • regeneration \ 

D. Regeneration-Process of forming a new forest; use^d as reproduction 

E. Reproduction met-od-Procedure by which a -stand or forest is renewed 
. F. Sprout-Plant fronn vegetative origin rather than from flower^ and seed. 

G. High forest-Regeneratiag stands fr,om seed 

H. Low forest-'Regeneratihg stands from sprouts 

I. Even aged-Stands of trees of approximately the same age 

J. Uneven aged-Stancs'of trees of wide ranges of ages 

K.' Clearcutting-Removal of the entire stand of trees at the same tim^ and 
'regenerated artificc.ly or naturally \ • 

L. Seed tree-Removai of an entire stand except for approximately one-tenth 
of the trees left f? seeding 

• M. Shelterwood-- Removal pf a stand of trees in. a series of cuttings for the 
purpose of seedinq and protection 

N. Selection- Removal of mature trees at repeated intervals 

0. Coppice-Cutting w'*h dependence on sprouts for regeneration 

P. Coppice with stanr ds -Cutting with a combination bf seed trees and 
sprouts for regenerc on 

Q. Rotation-Period of me irees are grown based on economic factors 

R. Cutting cyci^-Perioc; }f rune between visits to a stand of timber for cutting 

" ' ao6 



INFORMATION SHEET 

8/ Thinning--Cuttings made in young stands to stimulate growfh of the trees 
^ left • ^ • 

T. Single-tree selection-Timber marking and harvest based on tha_merits of, 
individual trees in a stand " ^ ' 

U, Group selection-Cuttings of small groups of trees as a unit* of uneven age 
stands . , 

V. Strip selection-Arrangement and cutting of strips of trees of even age in 
an uneven age stand 

W. Continuous forest-Selection cutting of trees with no rotation age but ba^ed 
on the economic merits of each individual tree ^ 

Reproduction methods — ' • 

A. Natural ' 

1. Seed fall 

2. Sprouts ' ' . ^ / ' . . 

B. Artificial 

• 1.' 

1. Seeding ^ 

2. Planting - ^ _ 
Classes of reproduction methods (sivicultural systems) 

A. High forest ' • 

1. Even aged ' . u 

a. Clearcutting . _ ^ 

b. Seed tree - ^ 

c. Shelterwood . * 
2. Uneven aged-Selection 

B. Low Forest 

1. Coppice 

Coppirp with ifr^fllK^^'^^^ • 
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INFORMATION SHEET 



Principles of the selection method- 

^A. Frinciple one-Economicaliy mature trees of rotatipn age are harvested 
periodically in cutting cycles and the openings left are seeded in by the 
surrounding, trees 

B. Principle two-During the harvest cut of mature trees, the younger age classes 
are , thinned 

Modifications of fh^ selectioii method 

A- Single-tree * - 

B. Group * 

C. Strip . ^ ' 

D. Continuous" forest ^ 
Characteristics of harvest trees of the selection method 

A. Age ' ' . • 

1. Rotation age ^ 

2. Diameter limit 
B'. Merchantability 

1 . Product specifications 

2. >iyiarket availability 
C: Health.. ' . • 

1. Insect 'Or disease damage . 
^ 2. Reduced growth 

D. n Capacity for growth 

1 . Low quality ' * 

2. Low volume potential 
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INFORMATION SHEET -^^ 



Grosenbaugh's" definitions of tree classes ' 

■ * ' • ^ ^ 

A. Grown^up--Tree of salable dimensions whose salability depfeds on other 
factors • . * ' ' • ^ 

1. Payer-Salable tree whose stump.ad|&as a current^ market value 
greater i|ten zero . ; i^/ ^ 

a. Grower-Payer whose expectancy of^iving for the next" 10 
. ' ^ years is at least 9/10 awhile its expected ' ratio. ' of 
^ • . stumpaqe value -10 years hence ' • ' ' 

stumpage value now • 
will be at least 4/3 if it survives and is given adeQuate space 

b. CipheV-Payer whose- expectancy oj living ■ far - the next 
10-year period exceeds 9/10 but which does not foaA^e an 
expected ratio of , • . . ; 

' stum'pagfe value 10 years herce ^ . •. . 

stumpage value now : ^ 

equal to at least. 4/3 and which does "not 
compete with any grower/ .<joN, or cub 

. (NOTE: Some people call such trees financially mature ) 

c. Topper-Payer sinVilar to a cipher but overtoppina a doll or 

cub ' - . ^ 

d. Slower-Least potentially productive of' several payers^: 
competing in inadecjuate growing space 

(NOTE: It shouia be cut in thinning.) 

Risker-Payer who expectancy of living for thi next 10-year 
period is less than 9/10 

(NOTE: It should be cut to salvage potential loss throuqh 
mortality.) / * ' 

f. Killer-Payer infested with contagious pathogens 

Crud-;Grown-up which cannot be sold because of species, form . 
knots, rot, insects, or other- defects 

a. Null-Crud not comp.eting with any grower, doll, or cub 

b. Cork-Crud overtopping a doll i?r. cub 

c. . Pang-Crud seriously competing wilh a grower or ''harboring 
contagious pathogens . 
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.tNFdRMATiON' sheet: 



B, 6eb-Ti;ee qt least 4 1/2 feet liall but smaller than a grown-up 



1/ 
2. 



Doll--besirable deb which is a potential 'grower, giveh adequate 
space and time , ^ 

Drip-Undesirable deb^whibh is unljkely to become a grower, even 
tKotjgh- gi>)eh spjace and timeVbut which is not interfering with 
a doll or cub ' - . . 



3. Drag-Undesirable deb which is interfering with a doM or cub 
Kid-Tree seedling Jess than 4 1/2 feet tall ^ 
t.^ CuVbesifable kid which Is a potential 

2. ^ 'Cur--Uiidesirable kid whic% will probably become a drip or drag 



v 
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s 




GROWN UP 





grosenbaUgh's glasses 




r— — — ' " ' ': \ . ■ — ~ 


(Growth Potential) 



DEB 



(3.6" D.B N. and up) 



PAYER 



- CIPHER 



CRUD 



- DOLL 



(Merchan;table) 



GROWER 



TOPPER 



-SLOWER 



RISK^R 



(Gull) 



NULL 



(4X' to 3.6") 



(Desirable) 



PRIP| 



KID 



(under 4W) 



CUB 



J- CUR 



(Undesirable) 



(Noncompeting) 



(Undesirable) 



CORK 



(Overtopping Doll or Cub) 



PANG 



L. KILLER 



(Serious Competition with Grower) 
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- ■ ■ THE SIVICULTURAL SYSTEMS 

\ ^ UNIT I 
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JOfB SHEET #1-CLASSIFY TREES BY GROSENBAUGH'S SYSTEM ' 
I. Tools and materials needed 



V 



A. Diameter tape 

B. Increment borer ' . ' 

.C. Clipboard > 

D. Tally sheet 

E. Schneider's growth graph 

i 

F. Grosenbaugh's tree classes sheet ' 

G. One-fifth acre indicated by the instructor 

H. Pencil ' , . 

II. Procedure , 

A. On the area indicated by the instructor, classify each living tree into the 
. classes by Grosenbaugh ^ 

(NOTE: Use the information sheet if necessary.) * 

. B. .For each Iree, identify in which major class it belongs according to size 

such as kid, deb, or grown-up^ ^ 

C. For the grown-up major class-, identify in which value clas? it belongs such 
•.as payer or crud 

D. For the payer and crud cla53es, start at the bottom class and go up until 
the tree fits the definition ' 

-(NOTE: Use TM 1 as a guide.) 

E. For' a . decision between cipher and grower, use the attached Schneider's 
growth graph 

* " • ■ •• 

1. Bore into the tree- until yog have entered into the solid wood 

5 -of the tree for 2 inches ' . 

• •■ . ■ ' ' • ■ * . . 

• ^ (NOTE: See the instructor' for use of the increment borer if you 
do not know the proper way to use it at this point.) 
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JOB SHEE^ ^ 



2. Cnant the number of mnu^} nngs found in 11^ ir^?r of wood 
. fei^jwd on the tree 

^HWTE: Use the tfisiciip^ill ||f the diameter tape tcir one inch 



Measure the diameter . ^ \. 

. ; ■ ' \ 

-Read the correspondia; grtrwth percent and DR (D=DBH irtches 
and R=rings per inch) ^^uf^t on the graph 

" w ' ■ • 

a 

(NOTE:^lf DR is more thwn 133 and growtK less than' 3%, the 
tree is a. cipher. If DR is ms than 133 and growth 3% or more, 
the tree is a grower.) ^ * 

Tally each tree on the attached tally sheet in the appropriate blanks using 
the dot-dash system of tally 

When all trees have been tallied, turn in to the instructor for evaluation 
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THE SIVICULTURAL SYSTEMS 
UNIT I 



■■ . . ■ ' 

^M3tch the temn$ oh the mfm^ to the correct definition 



3* 


Art nf nrnriiipinrt-anri 


1 . 


liegeneBStion 




tending a forest 












dearcumng 


b. 


Plan of sivicultural treatment 


■J 




during the. life or a stand 


3. 


Low forest . 




or forest 










4. 


Coppice J 


c. 


Seedlings of a foresf; generally 








used as regeneration 


5. 


Even aged 


U. 


Process of forrriing a new 


S- , 


Rotation 




Toresi, useu as reproduction 






Procedure by wti!ich a stand 


"7. 


Reprodtiction 


e. 




mpfhnH 




or forest is reneasired 


1* / 








8. 


Cutting cycle 


f . 


Regenerating stands from 








seed 


^- 


Reproduction 


g. 


Regemrating stands ^from 


10. 


Uneven aged 




sprouts 










11. 


Sivicultiire 


h. 


Plant from vegetative, origin 








rather than from flower gnc 


12. 


Strip selection 




seed ft 








13. 


^innlp-trpp 

oil lUIC LI 


i. 


Stands of trees of apprrximately 




selection 




of the same age 










4. 


Sprout 




Stands of trees of vide 








ranges of ages 


1,5. 


Thinning 


k. 


Removal pf the errire ^Aa-.d 


^6. 


Coopice w'th 




of trees at the same ^ 




landards 




and regerieratec artificc ; 








or naturally * 


17. 


Seed tree 


1. 


Removal of an enxi-e stand 




■ ) 

Sivicultura 




except for approximately 




system 




one-tenth of the.^rees left 








for seeding 


19. • 


Selection 
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m. 



of a staMi^ of tn 
s of cutwgs for 
seedinpgBOd 



in 
pu 



at i»pil|Kd intend 

Cutlicigpmth deperndifeice oir 
sproirt^for regeneratiin 

Cuttir^iwith^ a combination 
of seecr^trees and sprouts 
for regpiieration 



I 



20, 

22.^ 
23; 



High iiares^ 
Sheltervcmd 
Group 



Contin 
forest 



^q. Period of time trees are 

■ gipwn based on economic ' 
factors ' • 

■ ' ^ , r," Period of time between 
visits to a stand of 
tirriber for cutting 

s . Cuttings made ir >/ming 
^stands to stimulate growth 
of the trees left 

i Timber marking and haiMl 
based on the merits of 
individual trees in a staaii 

Cuttings pf small groups ' 
trees as a unit of unever 
age stands 

V. Arr»igement and Jv^Htnci.f 

strips of trees of am 
in ^ uneven age ,tasid 

w. Selection cuttrnc, of trees *«rrh 

no rotation am but based — 
the economic "nerits of eacr 
individual tree 

Name the types of reproduction rrmnods under tm- classes of natural and 
artificial reproduction methods. 



a. 



Natural 



Artificial 



Arrange in nuanerical order the classes of reproduction me9*iods bv wcrtinq the 
correctrtwordte in the blanks provided/ \ 

•a. High foPBtt ^, Selection 



1) 



CleaiButtiBg 



a) V She 

b) " ' ' . Cofsitee 

c) ' Seed tree 



2) 



' Coppice wfth standarcls 

. ' r 



b. Lbw forest ; Even aged 



1) 
2) 



Uneven anc 



^'^nl^''°'^ ^'^e^''5't b^'ov^^the tvvoijrinc^eJ^lj^ method by plaonq 

an X in the blank provided. i f "~/ 

During the harvest cut of mature trees, the younoer age classes sre 

thinned, v ' • 

b' Each area that reached the rotation age - clearcir ror harvest. 



c. Ecohomically mature trees of .^tstion 4^ are' harvested periodicaMv 
»n cutting, cycles -and the ooenrn^ eft are »edec in bv the surroundirq 
trees. . . ^, 

Seed trees are left to regenerate the arer n^ile all other trees are 

removed, 

Select from^the list below the raur types of ^oc^fcat rns -^^ ip selection 
method. 



Ciearcut ' ' ; ^ - Gpolj 

_b. Shelterwood. ' ^ Seec tree 

Continuous forest c Stnc 

/ " " 

_c Single-tree • ' h. Coppice 



Name the four main characteristics used ; selecting harvest trees in the selection 
method 



Match GrosenbaughV tree clases with- the correct defmttions. 



a. 


Tree of salable dimensions - 
vyhoSe salability depends 


1. 


Cork 




!On other: factors : v • 


'■.'■2.'' 


Paver 




Payer whose expectancy of > 
living for the next 10 years • • 


3. 


drovw 




IS at least 9/10 while its 


4. 


Ciphor 




expected ratio of stumpage 






value 10 years hence/stumpjage 


5. 


T^OppBT 




value now will be at least '"' 








4/3 if it survives and is 


6. 


"Slower 




given adequate space 


7: 






Least potentially productive 






of several payers cornpetinjg , , 


8 


Kilter 




in inadequate growing* space 








- ■ ' ■ . 


9. 


Crud 


d. 


Undesirable kid which will . 








probably become a drip or drajg 


10. 


Null 


e. 


Payer whose expectancy of 
living fpr the next 10-year 


11. 


Grown u 




period exceeds 9/10, but which 


T2. 


Pang 




do^s not have an ^Kpected 






ratio of stumpage value 10 

ycdio I ici iv*c/«>lUril)Jayt? ValU6 nOW 




Deb 




cL)Uai LU dl icabL.H/o anQ 








which does not competis with 








^any grower, doll, or cub 


15. 


Drip 


f. 


Salable tree whose stumpage 


16. 


Drag 




has a current market value 






greater than zero ' 


17. 


^ Kid 


g. 


Tree^ seedling less than 
4 1/2 feet tali 


IS.' 


Cub 






19. 


"ax 



_h. Undesirable bed which is 

interfering with a doll or cub 



J. Payer whose expectancy of 
living for the next 10-year 
period is i^s than 9/10 

J. Tree, at least 4 1/2 feet tall 
but smaller than a grown-up 

_k. Crud overtopping a doll or cub 

J. Desirable deb which is a potential 
grower, given adisquate space 
and time ' * ' * 



jn. Payer similar to a cipher « - . 
but overtopping a doll or cub 

n. Desirable kid 
potential doll ' 

_o; Crud seriously cornpielting with 
a grower or harboring coritagioiils 
pathogens 



p. Undesirable' deb vthich is unlikely 
to become a grower/ even though 
V given space and time/ but 

which is not interfering with ■ ' - 

a doll or cub / . 

_q. Crud not competing with any 

grpwer, dolL or cub \ 

>, ■ . ' ■ . - • . • ■ ■*.'•■ ' . . . ' ' 

r . Grovyn-up \fl*iich «nnot be sold 
because of species, form; knots, 
rot, insects, or csrtfer defects 

. • ' ■ . ■ • ■ * 

_s. Payer infested with contagious 

pathogens ' 

Demonstrate the abiiity to classify trees according to Grosertbaugh's tree 
classification system. ^ , 

(NOTE: If this has not been accomplished prior to the test, ask the instructor 
wheri the above activity should be completed.) 
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. ''i %,■ ■ ' ■ .. ■■ .23-D- 

■ . ^ - . ■ . "■.'*' 

THE SIVICULTURAL SYSTEMS^ 

UNIT I ' ' S^' 



.ANSWEftS TO TE§T 



1. 


: a. 


11 


m. 


21 








b. 


18 


n; ■ 


19 








c. 


9 


0. 






. ^ . ■ 




d. 


1 


p. 


16 








e. 


7> . 


□ 

V|. 


6 








f . 


20 


r. 


Q 








n 

y* 


3 


;Sl. 


1 u 








h 
n. 


1 A 


t. 


13 








i. 


5 




22 








j.' 


.10 


V. 


1-2 








k. 


2 




23 








f. 


17 










2 


a. 


Natural 




b. 


Artificial 








1) 


Seed fall 






Seeding 






2) 


Sprouts ^ 




2) 


Planting 


3. 


a. 


High forest 












1) 


Even aged 

Clearcutting 









b) Seed tree 

c) Shelterwood 

2) . Uneven aged-Selection 
Low forest 5 ^. 

1) Coppice 

2) .Coppice with standards 
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24-b 



4, \ a,c 

5. c: d, e; g 



6. a. 


■ Age 






b. 


Merchantability 






. C;- • 


Nealth 






d. 


Capacity for^ grovylth : 






7. a. 


11 


• k". 


1 . 


b. 




1. 


14 


c. 


6, ; ' ■ ■ ' , 


m. 


5 


*d. 


19 


IT. 


18 


e. 


4 


0. 


12 


f. 


2 


P- 


15 


g- 


17 


q- 


10 


h. 


16 


r. 


9 


i- 

- I 


7 

^13 


s. 


8 



8. Performance skill will be evaluated to the satisfaction of the instructor 
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MARKING TIMBER IN THINNINtS 
UWT II • 



TERWIN||'OBJECTim 



Z^fter completion of this unit, ^student should be abte to select jne«\ods 6f marking 
timber, factoid for crown spacing, and reasons for remowing cfiseased trees; He should 
also be able to mark tiniber to be harwested in a thiiminrB ^ration. This knowledge 
will 'be evidenced through demonstration and by scoring erghtVr4ive percent on the unit 
test 



test 



SPECIFIC OBJECTIVES 

■ ■ • • ■■■■ . ■ ' A- ' 

After completion of this unit, the. student should be able tc: 

1. Match terms associated vwth marking timiije^ n thinnings to the correct, 
i . deffhition. 

2. Select from a list of statements the swicainnTai and thinning principles 
applied to thinning. 

3. Match the methods of thinning to the correct definitic 



4i Select from a^ list the most commonly used methods of marking timber. 



"I 

arking 

5. Arrange in numerical order the priority of Tnarking trees in a thinning. 

6. Select from a list the correct factors for crown spacing. 

7. Select from a list three reasons for removing diseased trees and snags. 

8. Demonstrate the ability to mark timber. 



. Marking timber in thinnings^ 

UN IT. II ^ 
SUGGtSTED ACTIVITIES 

I. Instructor: * 

/ ■ ,■ ■■' . , . ■ ■ « ■ 

A- Provide students with objective sheet. , ' 

B. Provide students with information and job sheets. / 

C. Discuss terminal and specific objectives. / 

D. Discuss information sheet. 

E. Demonstrate and discuss procedure outlined in the job sheet. 

F. Arrange field trips to allow students Sf, opportunity to rtiark timber. 

G. Give. test. ^ ' 
II. Students: 

A. Read objectives. 

B. Study information sheet. 

C. Demonstrate the ability to accomplish pro'^edure outlined in the job sheet 
"D. Participate in field trip. ; 

E. Take test. , . ^ 

INSTRUCTIONAL MATERIALS 

I. Included in this unit: - 

A. Objectives ^ ■ • • . • 

B. Information sheet • . 

C. Job Sheet #1,-Mark Timber , ■ 

D. Test • . 
E^ Answers to test 

II. Ref«'-«"ce;Ha^^^^ Ralph C. and David M. Smith. The Practice' of Smcu/wre. 
New York: Wiley and Sons. 
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marking timber in thinnjngs 
unit/ii 



INFORMATION SHEET 



Terms and definitions 



A. Thinningr-Cutting in young stands to stijnulate the growth of the trees left 

B. Marking timber-Method used to indicate trees to be cut 

Growth-Production of a^stand including increment of wood and ingrowth 
of small trees. 

D. Snag-Any damaged tree such as a dead, dying, or broken topped tree 

E ' Crown-That part of the tree consisting of leaves, twi^, flowers, and fruit 

Stand vigor-The growth potential of a group, of t^es 

G' Site--An area of land having the same potential to produce trees and growth 

H. Fire risk-^A source of ignitiion«of fires such as a snag that could contribute 
sparks to the, wind when fjre . - 

Sivicultural and thinning principles « 

A. Sivicultural principle -"A given area of timberland produces a given am^jdnt 
. of growth that flucuates very little from one year to the next, and man 

can only^ influence which plants receive that growth," 

# . ■ 

B. Thinnjng principles abased on the, sivicultural principle 

f . ' ^ • '. ' 

1,. "RedistrPbute the growth potential to optimum advantage." 

2. A V Utilize^ all possible mercharltable material produced by the 
stand," ^ 

Methods of thinning 

A. Low thinhing Cu.tting the Overtopped and intermediate crown classes first 

B. Crown thinning Removing a portion of codominaats and dominants to favor 
the remaining codominants ^jnd dominants 

C Sel|>»ction thinning Cutting the upper crown classes in^6rdeF..td favor the 
^ . lower crown classes - ' 



' INFORMATION SHEET^ ' . . 

D. Mechanical thinning-Outting treles regardless of crown position by' rows or 
by spacing of stems ' • 

, ■ ■ ' ._ "'»■ 

Methods of marking timber ' , * 

A/ Painting , 
(NOTE: This is most c^monly used.) 

B. Ax blazes ^ " ^ ^ 

C. Flagging ribbon . ' 

D. . Lime sock 

Priority of trees to mark * ^ 

A. Dead trees yT* 

B. • Dying tree? j ^ 

e. Broken topped trees ' \- 

D. Leaning trees ^ 

E. Poor bole form trees 

F. Crown competitors . 
Factors for crown spacing 

A. Stand age 

(NOTE: Use stand age when crowns are in rigorous competition.) 

B. Stand vigor • . ^ ' 
(NOTE: This refers to' growth potential and site.) ^ ' 

C. Slite quality • , 

(NOTE: There is more crown spacing on a good site.) 

D. Crown quality . . 

\ (NOTE: High quality crown requires more space.) 

E. Cutting. ^cycle 

\ (NOTE: The cutting cycle is the period of time between cuttihg. Estimate 
\ space to leave.) ^ / ^ 
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INFORMATION SHEET 



VII. ReasbnS for removing diseased trees and snags 

A. , Saves merchantable volume 

B. Prevents and controls disease 

C. deduces fire risk 
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MARKING TIMBER IN THINNINGS 
, UNIT 11 

JOB SHEET #1--MARK TIMBER. 

Tools and materials needed . 

A. Diameter tape 

B. Suunto clinometer . ^ 

C. 50' tape ■ ' - ' 

D. Marking gun and . paint 

; ^ . ■ . . 

E. Area of trees tQ thin as indicated by the instructor 

F. . Clipboard and. pencil * ^ 
Procedure 

A, Mark and tally p1ne# trees to be removed in thinning 

B. Select trees according to the' priority of trees to mark: 

1. Dead trees (tho'se with usable material) ' . ' 

2. ' Dying trees 

3. Broken topped trees ^ ^ 
^ 4. Leaning tregs 

- >fc ■ 

5. Poor bole form (swjeep, crook, or forked) 

6. Crown competitors , 

C. Of .'th^ crown competitors, select trees to thin using the low thinning method 

D. Plan on a cutting cycle of five years 

E. Ask the instructor to demonstrate how' to identify and use the factors for 
crown spacing if he has not done so at this point 

F. Pick the leave trees in the "dominant and codominant classes first 

G. TMn as necessary the trees left using the instructions given 

" 328^ 



, ; JOB SHEET #1 

.- • ■ . ^ ' , " ' . ■ ' ^ ■ • • ■ • 

. Mark thinning trees with paint • ^ 

Mark sawtimbeV with one spot of paint six feet from the ground and two 
spots at the ground line 

-Mark pulpwood trees with one spot of paint six feet from the ground and 
one spot of paint at the ground line 

(NOTE: The paint spots at head level are for visibility. The paint spots 
bn the stumps leave a record of marked and nonmarked trees after the 
cutting is completed.) 

Mark all paint spots facing the same direction on^he selected trees 

T^lly trees by diameter and height on the attached tally form; use the 
standard diameter and height specifications used previously in cruising job 
sheets • 

Ask the instructor to evaluate your ma^^'ing procedure 

When completed w rn marking and talh ng the area designated, turn in 
the completed talh sheet to the ir^trucror for evaluationc /, 
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JOB SHEET #1 



Form Na. 100 1 

Tract 



Owner 

Marker.. 
Dote 



TIMBER MARKETING 
TALLY SHEET 

FORESTRY DIVISION" 
STATE DEPARTMENT OF AGRICULTURE 

ll« CAPITOL aUILOINO 
OKLAHOMA CITY. OKLA. TISIOO 



POST & POLES 



2.5 
TO 

as 



3% 
TO 



7 6 
TO 
OS 



th TREE TALLY 



TOTAL TALLY 



TOTAL MERCHANTABLE HT. — FIET 



DIA. 


a- - 12' 


1 it^ 

12- - 20' ' 21- ~ 27- 


2 

2a' - J7' 

T - 


2'/^ •> 


3 ■ 31/a 

<6- - 53- 1 54- - 60' , 


4 

6i- - 6a' 


7RCE 

1 « ' 

( ■ 

DIA i HT 


s 

s 

0 






i 










1 


y 


' — ^ ''° u 

12 9 






T"^- 












/ 


14 











-ar-^ 








/ 




r 
















' / 










It-- -. — 

I 








20 ^ 














■ 




-7 

/ ' 


22 


















/ 


24 9 ^ 








-^^^^^ ^ 










/ 


"° 26 

.76.9 








. 4-^——-. 












28 

289 




> r\ ■/ 




^—4-- 












309 30 
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MARKING TIMBER IN THINNINGS 
UNIT II 



37^D 



T€ST 

Match the terms on the right to the correct definition. 



a. 


Cutting '-^ young ^tands to 
stimula-_ che prov^r— of the 


1/ 


Site 




trees left 


' 2 


Stand vigor 


b. 


Method used :o idicate trees 
to be cut 


3 


F.ire risk 




Production of a :tand 


4 


Marking timber 


c. 






including inprement of wood ^ 


■■ 5. 


Crown 




and ingrowth .: smaH trees 






d. 




6 


Snag 


Any damaged tref^ such as a 






dead, dying, or broken topped 


7. 


Thinning 
Growth 




tree 


8. 


e. 


That part of the tree consisting 
of leaves, twigs, flowers, 
and fruit 




t 


f. 


The growth potential of a 


# 





group of trees 

J. An area- of land having the 
"^ame potential to produce* 
ees and growth 

A source of ignition of 
fires such as a snag that 
could contribute sparks tc 
the wind whe^n on fife 



Select from the list below the principles of siviculture and thinning by placing 
an "X" in the proper blanks. 

. ■ „ y ■ ■ ' ■ 

:^a- 'Man' changes the growth of timber land." 



^b. "a given area of timber land produces a given amount of growth that 
flucuates very little from one year to the next, and man can only 
influence which plants receive that growth." 

"Redistribute the growth potential to optimum. advantage." 
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* d. "Gut so that reproduction will readily find rpom to grow " ' 
"Utilize all possible merchantable material proajLced by the 5tand. 



Match'^the methods of thinning! to the correct definition. 



i - a. ' Removing a portion of 

codominants and dominants to 
favor the remaining 
' codominants and dominants 

b. Cutting the overtopped 
• and intermediate crown ' 
classes first , 



1. Low thinning 

2. ' Crown thinning 

3. Selection thinning. 

. 4. Mechanical . thinning 



c Cutting trees regardless 

of crown position by rows 
or- by spacing of stems - 

^ d. Cutting the upper crown ' ' / , 

classes in order to favor 
the lower crown classes 

Select from the lis^ below the most commonly used methods of marking timber. 

a. Lime sock 

b. Talc powder 

• Flagging ribbon 

d. Painting 

e. Grease stick 

f. Ax blazes 



5. Arrange«in numerical order the priority' of marking trees in a thinning, 
a. Broken topped trees 
b. Crown competitors 

c, Leaning trees \^ ' 

d. Dead trees 



_e. Poor bole form trees 
f. Dying trees 
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Select from the list below the correct factors for crov^n spacing. • 

tf. Tree species " e : Site duality 

_b. Stand' age f. Bole length 

c. Stand vigor ^ . . g. Crown quality 

d. Tree diameter h. Cutting cycle 

Select from the list below three reasons for removing diseased trees and snags. 

_a. Reduces fire risk 

' b. Increases human safety 

, ^ . - • 

c . Prevents and controls disease 

• • • ■ ' ' ■■ ' •■ . . ' ■ J- ■ 

d. Saves merchantable volume 



e. Reduces eyesore 



Demonstrate the ability to mark timber. ^ 

(NOTE: If this has not been accomplished prior to the tesi dsk the instructor 
when the above activity should .be Completed.) 
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mark'ing timber in thinnings 

UNIT II 



ANSWEBb. TO TEST 



1. 


a. 


7 




e.. 


5 




b. 


4 




f. 


2 . 
















c. 


8 




g. 


1 




d. 


' 6 




h; 




2. 


tj, 


c, e 








3.' 


a. 


2 










b. 


1 




• 






c. 


4 










d. 


3 








4. 


a,^ 


c, d, 


f 






5. 


O. 


o 










-> 


6 










- c. 


4 










d. 


1 










e. 


5 


\ 








f. 


2 






•> 


6. 


b, 


c, e, 








7. 


a, 


c, d 










8. 'Performance skills will be evaluated to the satisfaction of the instructor. 
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-SEEDING AND PLANTING 
UNIT III 



TERMINAL OBJECTIVE 



After completion of this unit, the student should be able to describe ways to store seedlings 
and cjassificgtions of planting stock. He should also be able to select from a list factors 
for spacing seedlings. idehtifyMools used in hand planting, arrangein order the procedure 
for seed treatment._^and.complete a seeding or planting project/This knowledge will be 
evidenced through demonstration and by scoring eighty-five percent oh the unit test. 

. SPECIFIC OBJECTIVES 



After completion of this unit, the student should be abl§ to: 

1. Match terms associated with seeding and planting to tJfe correct definition. 

2. Name two sources of seed for seeding and planting./- - 

3. List two sources of seedling production in Oklahoi^ia." ' V 

4. List two types of seedling packaging. - / ' . 

5. Select from a list the correct procedure for thfeare^of seedlings in 
transport. , — ' 

6. Describe ways to store seedlings for botji short ar|d long storage. . 

7. Describe classifications of planting stock. / 

8. Select from a list the factors for spacing seedlingi 

9. Identify the tools used in h^nd planting. i . ' 

10. Select from a list the four methods of hand plan|ing seedlings. 

■ ■ '{ ■ ■ ' 

- 11. Describe the time to collect shortleaf pine cones. \ 

12. Arrange in order the procedure for seed treatmenfl^fore seeding. 

13. IVIatch the types of seeding applications to' the methods of seeding. 

14. Demonstrate the ability to h^nd plant seedlings! 
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l SEEDING AND PLAfVITJNG 

A ' UNIT III 



V SUGG,ESTED ACTIVITIES 

1. - Instructor: . 

A. Prqvide student -with objective sheet. . ' ' 

B. Provide student with information and job sheets. 

C. Discuss terminal and specific objectives, - > 
' D; Discuss information sheet. 

,E. Discuss the procedure outlined. in the job sheet 

F. . Arrange field trips to allow students an opportunity to p(ant seedlings, 

G. Give test, ' 

HA Students: ■' ' - » 

A. Read objectives, = , ^- - ' . 

B. Study information sheet. 

* . <# - 

C. Demonstrate the ability to accomplish the procedure outlined in the job 
sheet. ♦ 

E. Participate in field trip. 

F. Take test. 

INSTRUCTIONAL MATERIALS 

I, Included in this, unit: ' 

A. Objectives r 

B. Information sheet 

C. Transparency masters > 

1. TM #1-Classification of Planting Stock 

2. TM #2-Hand Plantihg Tools 
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D, Job Sheet #l,--|Hand Plant Seedlings 
' E. Test ■* ■ 
F. Answers to test 

II. Reference-Hawley/ Ralph C, and David M. Smith. The Practice of Siviculture. 
New York: Wiley and Sons/ 
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SEEDING AND- PLANTlMG 
UiSIIT III 

INgOf^TiyiATION SHEET , 



K Term?'land definitions / 

A. Se^ding-A method pf artificial regeneration by direct seeding of fprest tree 

. \ seed: •■■ v;' ' 

/ B: Planthg-A method of artificial regeneration by planting forest tree seedlings 

C. Seed Orchards-A group of trees, natural ^or artificially created, managed 
for purpose of providing seed 

D: Superior tree-A native tree th-at has genetic characteristics of fast growth, 
high quality wood, and resistance to disease and insects 

(NOTE: These trees produce scion\vood and seed which are collected to 
provide clones and seed orchards.)* r ' 

■ ■ ■. * 

E. Scion-The growing terminals on tyvjjs cut from the superior trees fbr 
grafting on common root sto<H< 

F. 'fclone-A grbwing tree developed frpm the grafting of ^scions on root stock 

■ . . ' • ' . 

G. Root stock-The root system 'from an average seedling from a nursery 

H. Heeling-in-The temporary planting of seedlings in. a trench for storage until 
needefd for fof*est planting • > \ , ' > 

l_. Standard sphagnurh bale-The packaging of seedlings with sphagnum moss 

around the roots, reinforced kraft oaper wrapping, and the seedling tops' 
^ exposed ^ " 



J. Kraft-poly^thelenfe bag-The packaging of seedlings in a specially, designed 
kraft bag. with polyethelene liner of the thickness to allow the excape of 
gases' anci 'not water / 

K'. Seedbed-A site in a nursery where seeds are germinated and seedlings are 
grown in close arrangement . * 

L. Transplant bed-A site in a nursery where seedlings are grown after they 
/ have been lifted frorf) a seedbed and replanted 

M. Stratification-A period of cold storagi necessary for the chemical reactioas 
in seed to allow germination ^ 
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INFORMATiOlM SHEET ■ : 

^ . ■ .r . 

N. Germinatiqn-The growth of a new plant emerging from the seed structure 

0. Seed coating-The covering of seed with, various chemicals 

p. Broadcast seeding--A metHod of. direct seeding with a sowing rate on a per 

acre basis and by aerial or ground « application 
" ■ ' ' ' . ■ ■ ■ " '■ " , " ■ . 

Q, Spot^eeding--A method of direct seeding with a sowing rate of a number 

of seeds per spot and the spacing pf spots based on the same factors needed 

for spacing of seedlings 



\U Sources of seed 

A. Seed orchards 

B. ' Superior tre.es 
Commercial seed houseitor firms 

III. -Sources of seedling producfion^n Oklahoma ' . 

A. State nursery at Broken Bow-rProduces Southern Pine 
• B.- State nursery at" Washington-Produces hardwood, and other pine 
. Applicaton form for obtaining tree seedling on the following page 
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DO NOT W<m IN THIS BOX 



ORDER NO; i DELIVER'DATET 
"^4 l*-2o 2L22' 33-24 



APPLICATIdN FOR FOREST TREE SEEDLINGS 

(PLEASE FILL OUT THIS FORM. IN. ITS ENTIRETY. FAILURE TO d6 SO 
MAY DELAY PROCESSING OF YOUR ORDER.) 



Lotr 



6.34 



PHONE: 



Order trees In mulfipfes of 50 
(100050.200, etc.) 
Minimum order 100 plontl. 



ADDRESS: 




•City 




j,- \ . r ' 1 

StoU 2ipCode 


01 






■3S-'.9 




60-71 




72 73 74-78 








LANO DESCRIPTION: • . 


OWNERSHIP CLASS! 




, PURPOSE 

1. Windbreok 5. Wildlife ■ 

2. Shelterbeit 6, Timber 

3. Erosion Ctl. 7. X-mos Trees 

4. Post Lot fi. xxxxxxyyv 




Townthip 


Rang« 


County ' 




1. Privote 4. Sruie Gov't 

2. IndusTriol ^ 5. Fed. Gow'y 

3. Cirv Gov't 


!. 6 


7 9^^ r 


. !0.r2 


1'3-U 




J 7 

CIRCLE ONLY ONE 






CIRCLE ONLY ONE 



SHIP TO - 



NEAREST MOTOR FREIGHT OFFICE TO YOUr". 
TOWN : - • ' ■ 



In cor^htcrotion foti^ihe gronliog.uf this orp^icotlon, I oflrep-ro: 

I. P'ont the trr^s for. wOOcJIonds. vindbreoks, or shelterbeirs, for 
forcstot.on. erosion control, w.ldjifv hobirot, or Other utiltty pg/pose. 
and, to protect »heno from loss. 

2 Not to sell^ony livL uees with rcr s ottoched or use these for yord 
beoutificoiion, smgle shade trees, or in borders. 

? Poy to the Stotc of Oklohomo the sMfrPof five dollors ($5 OCi for 
. eoch tree LISTED HEREON IF ANVi^ARE SOLD OR USED 
VIOLATION of Rule No. . 2 obovc: ' 



DESIRED DELIVERY DATE 



Moy we substitute o species of 
equol or ^rcoter volue if we ' ore 
out of the stock ordered? ' 



YES 



□ NO 



IN 



SIGNED:. 



. DATE:. 



Moil to:. DIRECTOR, FORESTRY DIVISION 
Stote Department of Agriculture 
122 Stote Copitol 
• Oklohomo City, Oklohomo 73105 

Send NO MONIY. You will be billed following confirmoti9n of your order. 
Trees will not be shipped until receipt of poyment following billing. 



DO NOT. 


WRlTi IN this; BLOCK 






Dote ShipfM^H 


Vio_ 


i_h*._ . ■ ■ 








No. Q* RunHIf>c 




CQ«t 






Appravf>H by 


N BB 


■ . c. . . 


P.O. 


V,M, 


19 


20 


21 



01; 

03" 
04 
OS 
06 

or 

08 
09 
10 

.11 

12 
13 

^15 
16 . 

20 . 

.21 . 
22 - 

24 _ 
25 

26 _ 



'Qty. 
Dtflrtd 



29 



32 



TREES. . 

. Price 

— Arborvitoe 
— '■ — L. , Block Locuff 
— — Cotolpa 



— Mulbttri7 : 
~i Osage Qronge 
^ Sycomore 

Redcedor • 
Austrlon PIfie 
_ Poiideroso Pine ■ 
L.- Scotch Pine . 

- Cottonwood 



SOUTHERN PINE 
^ , Loblolly 

— Shortleof 

— -1- : .Slosh 



SHRUBS' , 

r— : — Autumn Olive 

— Euonymus 

^. , — Multlfioio Rose 



*TREE SEED 




^ Black Wolnut 

(strotified nuts) 

WILDLIFE. PACKAGE 

. Pkg. (No, of Pkg.) 



APPL. DATE 


TOT. QTY. 


TOT. PRICE 


02J 


61-66 


67-72 


73-78 r 
» . * 


79-80 



2 

n 
O 

33 

> 
H 

O 
2 

CO 

3: . 

m 
m 
H 



7 COPY I 
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'V; : • INFORMATION SHEfeT .,' ' ' 

'V. Seedling, R^kaging . ^ 

. ^ A: S|arici^ry sphaghum. bale ; . . 

^ : B. I<rafts,3>olyeth0lene bags v , 

V. Gare pf s^^dlihgj^ in transport ' ^ , ^ 

. (NOTE: temperatui^ are very critical in transporting seedlings.) 

, A/ Cover ^•■oni su'n and Wind " i 
B. Water bales gvery tvyo n^urs and turn kr^ft-polyetheJene bags over 
u Store i?r «QcK to insure free gir circulation (or) 
D. Refrigerate at ^S^F ' • ^ / 

. , ( note; Never tiefrigerateybfeiow 35° to prevent freezing and to protect 

. ' during winter months.) ; - • 

V|, storage of ^edlih^s (both pacJ^ge types) 
" / A. Short forage iJD . to four" weelcs)>^ 

2. . Wgter baJes every day , V , 
, ' « " <NoTE: Use one quart per bale.) 
B- ' Long sioi'age over four v\/t?eks . !; 
; 1. Refrigerate at 3g°P (or) 

2. Heeiiog-in at the Planting site 
VII. ciasjificatioriS of planting stocK (seedlings) (Transparency I)- 

Seeclb^(^^^First number . ^ 

^ B. Transplant beds- Second n^^^ber - 
N/"K Factors for ^pacing seedlings 

' A. Site " , ' ^ 

. B. GrowtK ^3b1t of the species • 

C Class planting stbck ^ , . 
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INFORMATION- SHEET . > " 

D. Expected survival 

E. ' Management objective . 
^ F, Future sivicultural treatment 

IX. ' Tbolsf us6d in hand planting (Transparency 2) ^ 

A. Planting bar 

B: KBC bar . ' . \ • 

C. Tree ^planting hoe * v 

D. Tree planting^ bag; 

X. Methods of hand planting seedlings' 

A. Bar-slit _ /■ . 

. B. Grub-fee^slit / ^ " #1. ^ c , ' 

C' Siderhqie ■ . 
D. Wedge . 

■ ." . ^. . ' ■ . ■ . ../ ■ ' ■ ^ ■■ , ' . . ' ' ' ' 

XL Shortleaf pine cone Gollectioh-Core. matures from October 10 tb 30 

(NOTE: One bushel of cones will produce approximately one pound of seed 
V Qr 48,000 seeds.) » ' '^'^ ' 'it^;^^^:^ ' 

' ^ - ^--r j;^ - - - 

II. Procedure for seed treatment before '^'^feSfc^g^^ * " ^" -'"'^^"."^^.-.^ 

A. Stratification' ' v . : 

■ ■ * , . ■ . 

(NOTE: Sbme species require scarification, roughing the seed coat, prior 
to stratification.) 

B. Germination tests ^ / / . ' 

(NOTE: Germination tests a r$ an important factor in^ determining sowing 
rate of seed.) . , ; , ^ . ■ 

^C; SjBed coating V ' \ . .... :^ ' 

• , (NOTE: Seed coating with^^arious chemicals ;io latex serves as a camouflage 
and poison ^against birds. and rodents.) 
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INFORJVIATIPN:, SHEET 



XIII. Seeding method^ afld ap^^ • 
^ ' A. Broadcast seeding 

* 1^ Aerial application ' 

■ .r 2. Ground applicatforr 
&i Spot seeding * ^ 

1.^ Rake, drop, and step application 
' 2. Panama i:5»eder application 
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•■"1 





FIRST? 

(Numbier of Sel^Hh Seed Bed 

.1 S^rtfc 



.■it' 



SECOND NUMBER 
(NumbeF of Seasons in Transplani Bed 
- 2 Seasons) 



(2 Seasons in Seed Bed) 



(2 i 



easons in Transplant Bed) 



344 



ERIC 



DEEDING AND' PLANTING 
•UNIT III 



JOB SHEET •#1--HAN[> PLANT SEEDllNGS 



I. Tools and materials needed • 
' • A. Planting bar and planting bag 
«. 50' tape , 
^C. 200 "pine seedlings V - _ - 

D. An area, to plant indicated by. the instriictor 

II. Procedure . . 

. ■ _ * • , ■ , _ ■ . ..' 

A. , Plant seedlings on a 6' X 8' spacing with 8 feet between rows and 6 feet 

between seedlings in the- row 

B. Measure out the required spacing and pace the required distance until 
. satisfied the distance^can be obtained by pacing • 

^G. Plant seedlings using the fonowing procedure for the bar-§lit method: 

■ "a . 



(NOTE: Make sure seedling roots are kept/ moist.) 




1.. Insert bar . at angle 
shown and^push forward 
to upright , position 





1 







2. Remove bar and 
place sfeeding at 
correct depth 




^ 3. Insert bar 2 inqhes 
toward yourself 
from seedling' 
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JOB SHEET #1 




4. Pull handle pf bar 5. Push handle of bar 6. Insert bar 2 inches 

toward yourself to firm forward to firm - from last hole 

soil ^at bdttom of roots . soil at top of roots " , 




7. Push forward 8. Fill in last hole 9. Firm soil 

then pull backward by stamping with , around seedling ' 

to fill hole heel with the foot 
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JOB SHEET #1 



D. After planting the seedlings, choose at random and dig up ten seedlings 
for inspfection of correct planting technique - A 

E. Use the following guides to check faults in planting technique 

1. Seedling loose, pulls up using three needles to pull 
Packing hole not filled 
_5eedling Unrooted 
Lateral rpots wrapped around seedling 

Seedling planted too deep (more than 2*' on the root crown) 
. Seedling planted foo shallow (robt crown exposed) 
Air space in the planting hole 

■ •> ■ , " ■■ ■' ' ' ■ . . ■ ' 

Planting hole open at the top 



2. 
3. 
4. 
5. 
6. 
7, 
8. 



G. . Rqplant the seedling 

H. Place an "X" in the correct space in the chart below for each seedling 
inspected 

I. When chart is..corfipleted, hand in to the instri/ctor for evaluation. 



Seedlings' 
Inspected 



1 

2 
3' 
4 
5 
6 
7 
8 
-9 

io 



CorrectI 
Plante 




Coded as Item e above 
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SEEDING AND PLANT4NG 
UNIT III 

:. ■•■1 . 



/ 



Mcltch the terms oil the right to the correct deffriitiori. 



_a. A method of artificial 
regeneration by direct 
seeding of f.ore^ tree 
seed 

.b. A method of artificial 
regeneration by planting 
forest tree seedlings 



A group of trees, natural 
or artificially created, , 
managed for the purpose 
' of providing seed 

_d. A native tree that has' . 

. genetic : characteristics 
' of fast grbwth, high quality 
vyood; and resistance to disease 
and ins&cts ^- 



_e. Xhe growing ternrt^iiSals on twigs 
cut frohi the. sup^^ t^ees 
for grafting on cornmon root 
stock" " ; ' "■. , 

J. A growing tree developed from, 
the grafting of scion^ op 
root stock ' 

J. The root system from an 
average seedling from a 
nursery . 

_h. The temporary planting of ^ 
seedlings in a trench for 
storage until needed for 
forest, planting 

j. The packaging of seedlings * 
with sphagum itiqfis around 
the ro.oti, reinforced kraft ^ 
paper wrapping, and.th« 
seedling tops exposed 



1. 
2. 

; ' i ^- ' 
■ [5. ■ ' 

7. 
8. 
9., 
Id. 

1 1- ~ 
12. 

13. 

14. • 

15. 

16. 
17. 



Clone 

Standard 
sphagnum bale 

Scion _ 

■.'■■/■■ - * 

Broadcast siseding 

Seedbed 

Spot seeding 

Seed coating ^ 

Superior tree 

Germination 

Transplant bed 

Root-stock'. 

Seeding 

Stratification 

Seed orchards 

Kraft-polyethelene 
bag 

Heeling-in 
Planting^" 
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j . The packaging of seedlings 

in a specially designed 

k;aft bag with polyethelene 
Aj liner .of '^the thickness to 

allow th^ escape of gases 

and hat water ; • 

V k, A sitV in a nursery where 
seeds Ve germinated and 
. seedl^gs are grown in 
close arran^ment 

L A site in a nursery where \ > ' - 

seedlings gre grown after . ^ 
they Have been lifted from- 
* ■ a seedbed and replanted / ' ^ 

m. A period of cold storage 
necessary for the chemical ' 
reactions in seed to allow 
. germination - 

n. The growth of a new plant 
emerging from the seed 
structure « - 

o. The covering of seed with 

t various chemicals 

^p. A method of direct seeding 

with a sowing rate on a 
. per acre basis and by 
aerial or ground application 

' q. A, method of direct seeding 

with a. sowing rate of a . 
/ number of seeds per spot and 
the spacing of spots based on 
the same factprs needed for 
spacing of seedlingM 

INIamfe two sources of se^d for seeding and planting. 
List tvyo sources of seedling production in Oktahoma. 
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4, List types of seedlijjig packaging 

a, ' . ' ■ • • ' V . \ • ■ ' . ■ : 



§> Select irorn the list beloi)yf /the correct procedure for the bare of seedlings in 
transport. ; ' ^ v • 

a . Cover from sun/and wims _d. Pack in tightly 



'4 - - \- • . 

b. Water bales every 30 mtfiyt^ e . ptcw or stack to^ 

C insure free air 

c . Water bales ever/ two ^ 'circulation ' 
hours and turn K-l^ - 

bags over . f. Refrigerate at SB^'F 

6^ Describe ways to store seedlings for both short and long storage. 

Short Storage Long Storage 

• .. a. ( -.. . • ■ ■■' . ■•' c. . 

' . ■ • , ■ ■ • ^. ■■. ■ ■ ' ■ )> ■ . . . 

b. • . : . \ d. • 

7. Describe classffications of planting stock. ' \ 
a. ■ ' 

' -b: ^ ^ '■■ ^ ■. . / ■ • ' \X 

8. Select from the list below the fac%rS;^for spacing sellings. Circle the correct 
answers. , « . . -i-. - ^ 

a. Expected survi via I ^ ■ 

b. Time of day , , . 

c. Class of planting stock 

d. Temperature ^ 

e. Type of seedling packaging 

f. Site 

g. Wind conditions 

h. Growth habit of the- species . 

i. Management objective 
j. Future siviculturalc^reatment ■ . 



39 - 



k. " Length of storage 
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Identify the topis used in hand planting by placing the proper number^rt the 
blanks provided. * • . 



1. . Tr^ ]3lantihg hoe 

2. KBte bar* 

3. ' Tree planting bag 

4. Planting bar 



Dar 







Select ^from this list the four methods of hand ' planting seedlings by placing 
an/'X" in the blanks provided. / ' ' 



a. Square 

b. Wefjge 

c. Grub-hoe-slit ^ 



_d. Shovel-hole 
0. /side holo 
f/ Bar-slit 
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Describe time to collect shortleaf pine cones. 



Arrange in order the procedure for seed treatment before seeding. 

.a. Germination te$ts ^' 

b. Seed coating, 



c. Stratification 



Match the, types of seeding applications to the methods of seeding;. 
Broadcast Seeding Spot Seeding Applications 

^' ^- : ^ ' : . !• Rake, drop, 

and step ^ 

, ' 2. Ground 

., • 3- Aerial 

4. Panama seeder 
Demonstrate the. ability to hand plant seedlings. / ; 

(NOTE: If this has not been acconiph'shed prior to the test, ask the instructor 
when It should be completed.) ' ' - > >irui,iur 
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SEEDING AND PLANTING 
UNIT III 



ANSWERS to TEST 

a. 12 j. 15 

b. 17 ' k. 5 
,c. 14 I. 10 

♦ 

d; 8 m. 13 ' 

e. 3 n. 9 ^ 

f. 1^ • ■ . ' o. 1 V 

g. 11 ^ . p. 4 
16 . ^ q. 6- 

'- 2 ' — . , 

Any two of the fdllowing . 

a. Seed orchards ^ » 

b. Superior trees • 

c. . Commercial seed houses or firms 

a. State Nursery at Broken Bow 

b. ^ State Nyrsery -at Washington 

a. Standard sphagnum^ bale 

b. Kraft-polyethelene bags 
a, c, e^ f 

a. Racks 

b. Water bales eyery day 

c. Refrigerate SB'^F (or) ' 

d. Heel ill at [)lanting site 

a. Seedbeds- First number 

b. Trans{)lant beds Second nunib(ir 

t 
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io. 

12. 



13. 
I4. 



h. c-. e, i ' 
OcStoBer 10 30* 



a. 


2 




b. 


3 




c. 


1: 




a- 


2, 3 




b. 


1, 4 





Performance gf^'" Will be evaluated to the satisfaction of the instructor. 




TIMBER STAND IMPROVEMENT / • 

r TERMINAL OBiiECTIVE ' \ 

After completion' of this unit the student should be able to select from a list the methods 
for cleaning, liberation, and improvement of timber stagds. He should also be able to 
complete, a tree injection. This knowledge will be evidenced through d^onstration and 
by scoring eighty-five percent on the unit test. 

SPECIFIC OBJECTIVES. 

After completion of this unit; the student should be able to: 

1. Match terms associated vvith timber-stand improvement to the correct 
' ' • definition. . . ^ 

2. Select from a list'of terms the correct classifications of intermediate cuttings. 

3. Select from a list of methods those recommended for cleaning! 

4. Select from a list of methods those recommended for liberation. 

5. Select froirr a' list of methods those recommended for improvement. 
/ . ^* List four agents of damage requiring salvage cutting. 

> .^7. . Select from a list the correct factors influencing pruning. 

8. Match the chemical compounds to the correct herbicide type. 

9- Identify the hand tools used to apply herbicides. 
10. . Demonstrate the ability to: 

A. Classify timber stand improvement needs. 

B. Complete a tree injection. 
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tiMBER STAND IMPROVEMENT 
UNIT IV , 



t ^ SUGGESTED ACTIVITIES 

■ft ■ ' . ' ■ . • • 

I. Instructor: ' ^ 

A. Provide students with objectivfe sheet. 

B. Provide students with; information and job sheets. . » 

C. Make transparencies. ' 

D. Discuss terminal and specific objectives. / 
' Discuss information sheet 

F. Demonstrate arid djscuss procedures outlined in the job shefts. - 

G. Arrange field trips to allow students an opportunity to identify timber stand/ 
improvement classes and to inject trees. 

■ ' " ■ i - • *' . ' 

H. Give test. \^ * ^ , • ' ^-.^ 
II. Students: ^ , 

A, Read objectives. 

.B. Study information sheet. 

■. k ■ , ■ • ■ ' . , ■ ■ • • 

C. Demonstrate the ability to accomplish the procedures outlined in the' job 
sheets. , 

D. Participate in field trip. 

E. Take test. 

INSTRUCTIONAL MATERIALS^ 

I. Included in this un\t\ ^ 

A. Objectives ^ . 

B. Information sheet , ^ 

C. Transparency masters 

• ■■ " * 

1. TM 1 -Cleaning .. « 

2. TM 2- Liberation 
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TM 3- Improvement 



TM 4-Herbrcide Hand Tools 



D. Job sheets * , . 

Sheet #1-Classify Timber Stand Improvement Needs : 

2. Job Sheet'*#2-Complete a Tree Injection 
Et. Test ^ ' 

F. Answers to test . ' 

il. Reference-Hawley, f^alph^C, and :^David M, Smith, The Practice of Sivtculture 
New York: Wiley & Sons. V 
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TIMBER ajAND IMPROVEMENT 
UNIT IV 



/ INFORMATION SHEET 



;Terms ^nd. definitions ; ' ° ' 

:y\: Intermediate cuttings-All cuttings- made through the rotation period except 
those* cuttings made, for the purpose of regeneration ^ 

: B. . Timber ^tand improvement (tSI)-The intermediate cuttings that involve an 
investment rather than revenue 
'■ ■ ■ <''^'','', ..■ ■ ' • 

C. CieanfrjgT-A cutting, in a stand not past the sapling/stage in order to free 
the best trees of the same size ^ 

D. Liberation--A cutting in a young , stand tp release it from overhead 
competition from older trees 

E. ThinningAA cutting in a young stand to stimulate growt):^ in the trees left 

. . • 

F. Improvement" A cutting in an immature stand of merchantable size in order 
to improve composition ' 

G. Gomposition-The species of trees in a stand " . i 

H. . Salvage cutting-A cutting made to remove dead or damaged trees from 

a stand - " , * ^ " , " , - 

L Pruning-A cutting in which the branches, of trees are removed in order 
to increase the quality of the final product 

' ■ J. ^ 

J. - Herbicide- A chemical used to kill planjs 

K. Basal herbicide application-A method of applying -herbicide to the base 
of young trees, one to two feet' in height, usually by spraying 

L. • Stump herbicide application -.A metTjod of applying her^Dicide to' a fresh 
cut ;stump of a tree - ' > 

(NOTE: Stump herbicide is usually applied by painting, pouring, or' 
spraying.) , , ' 

M, Foliage herbicide application-A method of applying herbicide to, the- leaves 
of plants either by aerial or ground spraying 

Girdling-. The- cutjfmg around the stem of a tree completely into^thie wood 
and the removal of the' cambium layer in the fornri of chips or sawdust 

0, Injection - A method of applying herbicide into the system of" a tree 

(NOTE: There are .various tbols designed for th.is, purpose,) 
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INFORMATION SHEET 



P.- Phytotoxin--A plant poison 

Q. Auxin-A hormone produced by plants that regulates the growth. of the 
plant 

R. 2-4-D' herbicide--A synthetic auxin, dichlorophenbxyacetic acid sold as 
amine or ester in ppur^s of acid equivalent per gallon 

S. 2-4-5-T herbicide-A synthetic auxin, trichloropf^enoxyacetic acid sold as 
amine or ester in pounds of acid equivalent per gallon 

T. Tree injectors- fools used to inject herbicide into trees 

U. ^ Backpack mist blower--A gasoline motor operated fan blower that combines 
'herbicide into an. air stream as a mist and is used in foliage herbicide 
application 

V. . Amine-A chemical compound formed using ammonia ^ 
W. Ester-A chemical compound formed from an acid and alcohol 
Classifications of intermediate cuttings 

A. Cleaning 

B. Liberation 

C. , Thinning v ^ 

D. Improvement 

E. Salvage cutting 

F. . Pruning » . 

' - * 

•Methods of cleaning (Transparency 1) 

. ■ : ■ ■ . 

A, Cwtting 

B. Herbicide^application 

1. ' Basal . . • 

2. Stump , , ^ 
3\ Foliage 
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• INFORMATION SHEET 

■ ■ ■ , ' ■ ■ ' ' '*'•.• ■ .■ 

Methods of. liberation (Transparency 2) . - 

. A. Cutting. / . ' 

B. Girdling 

C. Injection . '• ^ ' 

D. Foliage herbicide afiplication ^ 

(NpTE: Applicable only in some cases such as to liberate pine from 
hardwood.) • . 

Methods of improvement (Transparency 3) . ' - ^ 

A. Mark and sell ^ • . 

B. Cutting . ^ 

C. Girdling v ' " 

D. Injection 

E. Foliage herbicide aj^plication 

Agents of damage requiring salvage cutting ; 

A. -»* Disease 

B. Insects . . 

C. .Fire . - ^ 

D. . Wind • 

€. Snow and Jce ' , V 

F. Environmental pollution 
Factors influencing pruning 

A. End value 

(NOTE: Will, end value justify pruning' cost?) ' ' / 

B. Rotation period ; • ^ . \ 
(NOTE: Is the rotation period to justify cost or to produce quality wood?) 

C. Number . of crop trees per acre at the end of rotation to justify pruning 
cost o. - 

D. Cost of pruning - 



^INFORMATION SHEET 

VIII. Herbicides (silvicides) and chemical 'compounds 

A. Phytotoxins 

1. Ammate (ammonium sulfamate) 

2. Arsenic compounds 

B. Synthetic auxins 

1. 2^4-0 i/. 
2-4-5-T : v 

IX. 'Hand tools used to apply herbicides (Transparency 4) 

A. Tree injector , 

B, - Backpack mist blowers 
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A Stand of^Shortleaf Pine Before (above) and After (below) the Removal 
of Overtopping, Inferior Hardwoods in a Cfeaning Tfiis Represents an Extreme Type ' 
of Cleaning in whicli all W Overtopping the Desirabl^Ones ^Just be Removed Becausfe 
. the Hardwoods Grow so much Faster than Pine. The Large Pine has b4n Cut ' 
Because it might othefwise Develop into, a Umby Wolf Tr ' 





A Young Stand of .Reproduction a.t the Stage Where a Liberation Cutting 
could be Carried Out to Best Advantage The' Overtopping Wolf Trees have^^^ 
_^ caused any Deforfniti.es or Serious Reductions of Growth Jn the New Ci-op 



yet 




^5 



* If:' 
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riDvoment 



• J^^^ f^^^^^^^^ VALUABLE 

A=Aspen D=Dogwood V R-0=RedOak H-M=Hard^aple 
G-B==fGr^y Birch S-M=Soft M9ple W-A=White Ash W-P=W%I Pine ' 




V isp-year-old Mixed §tand Marked fpr anfi^provement Gutting the Trees to be 
-ut are Indicated' by Pash^ss The f^ena^yal of 13, 16; 19, and 22 

Gbnstitutes th^ True Improverjnent Cutting and Bes^iii|lfes a Cleaning, Because 
dominant Trees of Inferior Species are Ciit to favo(i«tnore Valuable Individuals 
*ri)e Cutting of trees 1, 7, 8, and 1,0 C6rresponds"to C-grade Low Thinning 
' Trees ^> 14, 17, and ,21 are, iiowe^^ left standing to fill openings crieatecl \ 
. f : by the Renibval cif Dorninanj Trees of Poor SpecieS^^ 



• • •, 
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, , T-IMBEfi STAND iMPF30V€MENT , ; - 

, •- '• ■if--,' UNJT: iv;: , 

JOB'SHEET #1--CLASSIFY TIMBER STAND IMPROVEMENT NEEDS .' ■ ' 

, ■ ■ '■ '. ■ . V ■ ■ ■ : \. 

I. Materials needed , . 

-A. Clipbfjard and" pencil ' ^. i 

>■ •• ■. . ■ ' ' ,., ■■ 
• (NOT€: A knowledge of tree species identification, local timber market, 
and species merchantabifity is very important,) 

,. B. Areas fo classify indicated by the instructor 

II. Procedure 



/ • 

A. 


Place , an "X" in the correct 


|paee in the chart below 


B. 


When completed,, turn in to 


the instructor 


for. evaluation 


1 

Timber ■ 
Stand 


Cleaning . 


Liberation 


■ . ' ■ - .■ 
Improvement 


Salvage' 
Cutting 


'J , 
Pruning^ 


Area J 












Area 2_ 












Area 3 






1 . ■ ■ ■ 






Area 4. 






0 

It 






'Area 5 




* 

•-J 
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TIMBER STAND liyiPhQVEI\^ENT 
' UNIT IV 



JOB SHEET .#2-C9MPLETE A TREE V||vjjECTION 
'1. Tools and materials needed > » 

■ . - ■ . ' ^ ; .t^, ■■ ' ■ ' ■■' . ;■■ 

■ ■ ■ ■■ . ■ ■■ '■ 

A. Tree iVijector ; * ■ . \ / ' / ' 

■ ■ • • '. ^ ' - ■ ^ ' ''V- 

B. 5/16" open end wrench ' > / - ' ^ . 

. C. Mij^liter volume measure V 

. ' ' ' ' > \ ;. ■ / ' \- ^ ^ \ ' 

. -D: Hand ax;; ' . ' ^ ' ' , 

■ ■ 
E. Trees indicated by the instructor / ^ ^ . . 

■■'»•.'■■ ^ 1 ■ ■< ■ ' • . . ^ ■. \ ■ ^- 

' F. 2-4-D herbicide (4 lb. acid equivalent) or recommended, herbicide : 
' •• ■ ■ " ■■ ■ . ■ ^. ■ " * ' ■ ' ■ • ■ .■ ■ ■ ■ 

J.L Procedure * . * r ^ , ^ 

; .^ A. . Place thedischarge tube into the milliliter. measure ■ ^ . H;^: . . 

(NOTE: See attached parts diagram,). ^ '"' - . , 

' VB. Pump the operating handle ten times ^ ^ - ' 

C. The. milliliter measure should read ten^ miililiters; if not, thenxadjust as 
folloWs^ . . '-'-'''^ ' ' 

■ ■/■.' . - , ^ ■ 

, 1. - For less than -ten, move the" lockrout cJockwise (down toward 
■^4^^^® ppint of the injectpr) until a correct rcMjrement of m'illiliters'' 
;|pf. IS obtained 

■ ■•■r- • ■ ■ 

2. ' For more tKan. ten, move the locknut cbuntercl®kwi^e until 
. a correct measurement is obtained 

D. Inject trees at the base' of the stem within a ^range of twelve^inches to 
^ ^ , the groundline , _ \ '■ ■ ' • ^ " 



E. Sp§ce injections thirpe ' inches , apart v^.., - . 

■ , : - , ■ ■ ' ■ ^ " , ■ ' ^ . , . • - ■ ■ ■ 

F. .Make sure 'the bit xuts through the bark and into the wood of the tree^?, 
' before releasing th?^ herbiQide^ > - .jf^ 

(J^ the hand ax to. chcTp limbs out of the v\^V. when th^Miftibs hinder 
- injection • . / . 
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H. .When all treej designajed have been .'fijected, wait two hours 

I. After two hours, select ten trees at' random and chop out on^- ihjection 
per tree . » . 

J. Above the. injection there should be black to dark brown streaks in the \fi;iL 
. >^ sapwood.iM^^^ ■ iOKmil^'' 

^ K^y. Asl^lhe instructor to Evaluate your sarriple t^jee ^ V;^/^^^ ^ ^^^^ '^^^^ 

Irtspect the area two weeks later for signs of herbicide effect' ■ ^ ^- 




Operating Handle. 




■■■■■■■■ 'iS^^f^^'M^^^^^^^^^^ 1 



Discharge Tgbe /"/ ^ V 



■■ 
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TIMBER STAND IMPROVeMEINit 
- UNIT^V 

. ' ' ■ ■■ • * ' ' . 

TEST 



the terms on the right to the correct definition. 



a. Ati cuttings made through the 

rotation period except those 
• cuttings made far the purpose 
of regeneration 

The iht(?f^(pliiate xun^ 
. that involve an investment. 
; rather'tlian' reve^^^^ 

• ■ A 'I 

c. A cutting in a stand not past . 
..'tfie sapling stage in order to 
free the best Vees of the 
same size 4 - 

q). A cuttmg m a young stand 
/ to release it j{(<>rn overhead ' • 
competition ^orf}^^ older trees 

e. A cutting in a y<^Ung stand to 
'gtimurlate growth irr the trees /- 
'left .: ^ ^ • 

f. A cutting in an im'mature st^d 
o^f, ^merchantable size in order < , 

^ t^Arlprrbve. composition * "\ 

■ *■ ■ * ° J 

gr The species ot trees .in a stand 

h. A' catting made "^o. remove dead 
or dar^iaged treses' from a stand . 

i. A ciftting in which the - . 
branches of trees are ri^moved 
in order to increase the.'quality 

/ - of theVfinal product 

A chemLcal^sed to kilLplaqts' 

1^. A^me.th6d « applying herbi'ciB^^ 
. the base jjj^' voufig ^fees,'- x , 
,one or tvyo fSet iri,: height, , . v 
■usuajly. by sprayingi 



2. 

3. 
4. 
5. 
6. 




Liberation . 

Stump "her^icitf^^- 
applicgtion 

« ■ 

Prdnirfg 

-Auxin. 

Composition 

Backpack mist 
blower ^ 

Ester 

Tree injectors 

Amine" 

Herbicide 



; T^i^v-2-4-D herVicide , 



T2. \ Intermediate 
^ ' V cuttings 

herbicide 




15. 



Salvage cutting 
Ph^totoxin', 



16. .Thinniajg r'^^-^-^p 

, Timber stand . ■ 
improvement « (TSI )f 

18. s Foliage herbicide 

■ y/: ; applicati^ ' 

*■ " f * ■ '■ ■ ^ 



1.^. A; rijethod pf applying -herbicide 
' • to the leaves ot plants either • • 
# bV aecia> or ground spraying ' 



m. A method of applyirip^erbicide 
to a fresh cut stump of a tree 



n. The cutting aroimd the st§pi of 
a tree completely into the WQiPd 
arii^the removal of the cambium 
fayer jn the /form of chips 'W^' *• 
savydust ^ 

o. A nrxethod of applying herbicide 
into the system of -a tree 



p. A plant ^ison 

q. A hormone produced by plants 
that regulates the. growthj of . 
the., plant . 

• . /* • ' 

"r. A synthetic auxin, 

dichlgrophenoxyacetic acid 
sold as anjine or ester in 
pounds of acid ^equivalent 
per gallon 

s. A synthetic auxin, 

'trichlorophenoxvacetic acid 
sold as arrii|ie or ester in 
pounds of acid equivalent 
per^ gallon 

t. Tools used to inject hepfe^icide' 
into trees , 

u. A. gasoline motor operated fan 
blower that xbmbines herbicide 
into 'an air stream Ss a mist 
and-is used in foliage herbicide 
application \k 
■* » 

V. A chemical compound formed 
using amfnonia ; 

A chemical tompourj^d* formed 
^from - an^cid vand alcohfer 



,19. 
20. 
21. 
22. 

23. 



I ruction 

Cleaning 

Girdling 

Basal herbicide 
application 

Irjgprovement 



r: 
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Select from the' list of teiffts 4jeloW:the correct clasSiffeations of iritermedlate 
.cuttjngs. Cirhle the cbrrect answers. 



a. 


Pruning 






Liberation 


b. 


Felling 




g.; 


Tree girdling • 




Thinning 




h. 


Salvage^cutting 


d. . 


Improvement 




■ i. 


■ • ■ ■ ■ : 

- Cleaning . . 


e. * 


Competitors 




j. 


Injection 




3. Select frorti the list be.l6vv^he TiBi m|tRWl%4;ecommerided for cleanin^by circliiYg 
the .correct answers.* - 

^ a. Fbliag^;^ herbicide application 

b: Injfectiqn ^ 

c. Girdling " ' 

d. Cutting 

e. Stump herbitide application 

f. Basal herbicide application 
Mark and sell . ^ " ' 



elect from the list below the TS I; methods recommended for liberation by 
circling the correct answe'rs/ , 



a. ^^^^e herbicide applUPon 

b. Injection 

c. Girdling 

d. Cutti.5g. '.^i^ . : V ' 

e. Stump herbicide appiicatill, 

f. -Basal herbicide ^pplicat^tj^ ' 

g. Mark ^nd seri;^. . 



4 5; 



Select from^ the jisi below thie js^^ recortimendpd for improvement t^'' 

circling, the ;i^rect answer^'- , . - . . ' ', : 



d.^ 'f Fo1i?i2«^ herbicid:e*^^Pp.li.cat(Qp * 
b,.i. Injection . 



6 



• •• .» 



.1 



• v.; 
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fi ^Basal herbicide .application 



9- Mark and sell - 
6. List four agents of damage requiring salvage cutting. 

' . a, .': ; ■ 

b. - . ■ V ■/ . ■;' 

: ' ■ . - ... :'>Vv-'-^^ . -^^^ ■• ' • • ^ • ' ' 

c. ■.*;■■ ; ; 

7- Select from ^heJist beJow the correct factors influencing, nruning by placing 
an "^" in the blanks provided. 

a> Number, of crop trees per gcre at the end of rotation 

b. Cost of pruning, 

v c. Type tools av^Hable ^ ' * 

. ^d. ^flotation period ^ 

3. The, presence! or absence of disease ' 

End value ' - 

_g. The' presence or absence of insects . . 



8. *Match the chemical compounds to the correct "herbicide type. >: ' 



Phytotoxins. * b. Synthetic Auxins 



1. » Arhmate (ammonium 
sQifamate) 



2. 2-4-D ° 
' 3. Arsenic, compounds 



9. Memify; thgj hand tool&^us^cjito apply herbicides. 




a. . 



;9 '1. 



93^D 




10. Demonstrate thef ability to: ' 

a. Classify timber standMmproviBme^^^ 

b. Complete a tree injection. • 



^ (NOTE: If .these have ns|^ been accomplished prior to the test, ask the 

instructor when the above activities should be completed.) 



■ 'ii. 



4V ^ 
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TliyiBER-,STAND;iM>l%«E.MENT , 'r" 
.UNIT tV' M'>v' ; 

: ANSWERS to TEST ' > 



1 , 


a. 


12 


,i. 


■■3;. ■ 


9'." 


■ 4 " ■ , .'. 






b. 


17 


j- 






i- 11 ■ 






c- 


20 


K. 


.22 


s. 


13. 






d. 


1 




"18 


X.., 








e. 


16 : 


m. 


2 


> u. 


V6 ' 






f. 


■2b 




^21- 


■* ' V- 








g- 




^ a: 




vv. 


7 






h. 


14 


' ■ *■ »^ 


15; 












G, d, f, 












-3.' 


a. 


d, e, • 




J* ■ 








' 4.' 




b; c, -d 













5, / a/ b, c, d,..g . * ■ 

6, Any four of the following 
^ a.^ . Disease 



» <v 



4' 



b. Insects j, 

c. Fire • ' 

d. Wind 

^ e. Sr>ow and 'ce „ " / 

f.; En\/ironmentapj30jiutip^ 

'j\ ^ .-a^-.b^-d,, f ., '■' '--K ■•■^.'■■^ ■■'■/■ " ■ 

8, ■ a;; .3.- , • '.^ , ■■ , ' '. ^ • ' '•• 

• ■< ,b. 2, 4..,- ' ., V ' . • . ^ ^ . " . \ ^ ■ ^ 

9. a. Tree inject<:)r - . * • ; - ^ ^ . • 

b. Backoack mist blower - ■ 

.10. Perforrhance skills w?Ji be evaluated to the satisfaction of ^he instructor- 

■ (I ■ . ," ' ' . ■ . 
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TERMINAL OBjECTlVE' 



After -cbmpletipn of this unit/ the student should be.able-to hame^the parts of the fire 
;tri3n^le, the classes of fire, the vnetho<ds_^of fire attacfc, and the meth'ods> of crew 
orgahization. The student shoulfl also be able to ar'range in order of occurrence the'stgrridard^ 
frre causes in Oklahoma and use the l;iand' tools to fohction as a member of 
Thjs knoyvledge yvill be evidenced through demonstration and by «iJjM:Usi efghty^fi^ 



^oii;' the. unit- test. . ; : ' ■ . 

v'-^ — SPECIFIC- OBJECTIVES 



After completion of this unit, the student sitju Id be 'able to: 



m 



1. .Match 'terms^ associated w|ii|'^re fightyig to the correct definition. 

2. Name th6^fhree.elem^ 

^3. Arrange numerical' order of occurrence the stafidard ffre causes in 

M Oklahoma. 



' 4 r i^amfe^ the three purples of ixx^ control^ organization?. — - : 

5. ' Select from ,3.11 St the two means of fire prevention. . ' ^ 

6. Match individual items of work responsibility to the fire presuppression 
duty. H 

7. Name tHfe .three classes of lire. ^ ' : 4 * " 

8. Name the four methods of fire attack. ^'^■■'^r 

9. ^ Name the four methods of crew organization using hand tools. 

> ^ ^ .■ ■ , ' ■ ■ ■ ■, ■ , ■ 

10. Match the haji^ tools to the correct tbdl class. ■ - 

11. D|pfe>nstrate the ability to use hand tools and function as a member of 
a fire crew. * 



FII*IE FIGHtiNG 

UNrr I 



SUGGESTED ACTIVITIES ■ 



tnstructor: 

A. Pftjvide students witi 



ective shfeet. 

B. Provide students with ffiformation and job sheets. 
Cv: iUaKe transparencies . * , ' 



D. ;jDiscuss terminal and specific objectives. 

E. ^scuss information sheet. - " - 
F|||^Pemonstrate the procedure outlined in the^'job sheet. 



G. Arrange field trips to allow students ar> pppdrtunity to practice u^e of hand 
0 tools and fire crevy orgahizationw V- ' ' ^ 

H. Give test. " # : " . 
11. Students: • . 

A. Read objectives. . . 

B. * Study infbrrnatibn 'sheet.' - 

C. Demonstrate thte abilify to accomplish th^|roce8gVe outlined in the job 

• shee^t.' (^i ■ ' . ';t , * - 

P^. Participate in field trip. * , ■ . * \ ; 



Take test. 



INSirj^UCTIONAL MATERIALS 



. I. Included qPlhi^^ 

A. . ObjectHes 

• ' . ■■ ^% ■ '^^ . ■ ■ « . ■ 

B. Inforfnation sheet * ; 

C. Transparency* masters ^ ; 
1. TlVl l.-The_ Fire triangle 
2t , TM 2-'Fire Hancf Todls ' 

V 3.' *TM 3-Backfiring' Tools. 




FIRE FIGHTiNG 
UNiT I ' 



INFORMATION- SHEET 



L Terms and definitions 

^ ' ■ .■ / 

A. ^ Witdfire-T^e uncontrolled burning of fire 

B. Infcendiar9-The unlawful and intentional settirjl of fire ^ ' / 
luC. Dfebrls burning-Wildfire caused by the byrning of trash 

f'.D. sl^oker-Any fire starting from the us6 of tobacco 

* / , ■ ■ . .■ . • , 

E. Caitipfire-^Any frre resulting from cooking or warming or from cambfires 
* V' F. Lumbering-Any fire resulting from a logging or sawmilling oper9t^on * 
v: G. Railroads-Any fire resulting from the operation of railroads 

H. * LigHtning-Any fire resulting from lightning strikes ."^ ' 

I. ' Miscellaneous- Any fire than cannot.be placed in one of the other Stan 

causes 'of fire , 

J.* Prevention-Any action associated with stopping a wildfire before it gets 
started ' 

K,y Presuppression-Any action associated with being ready in case a wildfire 



occurs 



L. Suppression-Any action associated with stopping a wildfire 

M. . Detection-The planned observance from the occurrence of wildfire 

• - ■ . , ^- ' • ■ ■ • 7 ■ ■ 

N. Fire danger rating-The measurement and resultant rating of the variables 
that determine whether fires will start, spread, and do damage 

0. ; Fire break- A strip of land cleared of fuels that could burn- 

P. Prescribed burning -The controlled use of fire ' , 

Q. Grpund fire class--A fire that burns underground such as duff and peat 
fires .. , . . * . 

R. Surface fire cTaW-A fire that burns only the surface fuels \ ■ 
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INFORMATION SHEET . 



, S. Crowil (fire class--A fire that burns through the tops of. trees 

gjrect dttack--A method using various mearis such as water^ soii. and beating 

- =, .tb^ attack the fire directly at the flames ' 

,; ■>,':•••' ■;.•'■;:,. .* ■ ' . . - . • - " ■■ 

'^U-;* Tw^-foot attack-- A method of attack where the fuel is removed from- ^n 
^ ' - ^r^^P"" ^''■^ ^'^a^' the strip is knowh 

Y?'.' cnethod of .attacl5. where the fire is too hot to fight directly 

. V t °^ ,two feel* frorfi the edge, and a strip -eighteen inches wide (fire line) is 
V 2^^^, by remoying the fuel at 'a distance of more .than three feet from 

Backnr\ng--A _meih6d of- attack where the fire is extremely hot and 
advancing rapidly in v^ich.'a- fWe' line is constructed, then a fire is set to 
. meet the ad\4if|.ncing fire v ^ ^ 

.X. Sector fire crew-A method'of crew Organization where each individual is 
V assigned a segment of ,:fire line to" construct and after he completes he 
. . sector, .he moves to the front ,of the progressing crew ^ 

' . ? . ' ■ ' ■ • ■ ■ • 

•Y One-lick-A>n^tht)d of crew organization where each man in the crew walks 

- -toor aSe'^Wawfs^"^ ^ construct and- make one lick with the hand 

^NOTE: The: pace is f^ulated according to the size of crew When the 
last man^ has passed ateng the line, the intention is that the fire line should 
,. be finished..) ' ^ • - •"■v">u 

2. Pro^essive-A .method of crew organization where each man is assignfed a 

olV'^'^J"' L"^"u'y ^''""^ ^^"^ ""e to construct. and gs^ each 

f^l h;s sector of fire line/ he says "bump" and moves up to 

fimsh the sector, of the man in front, of him ' ^ j 

AA. Rptary- A method of fire crew organization where the direct attack method 
..with-, shovels and soil is used in which the first man throws a shoveJ of 
- soil on the fire and steps aside to obtain another shovel of soil and moves- 
to the end of the- hne ■ • ' 

u . ■ • . 

(NOTE: This usually works best with five men or less and has the appearance 
. ,ot ,a revolving wheel moving along the fire line.) 

Elements of the fire triangle (Transparency 1) ' • 

A. Air (O2) 

B. Fuel .- , • 

C Heat * ^' 

(NOTE: You must have all three elements to have a fire.) • 



INFORMATION SHEET - 

Standard fire causes in order, of occurrence in Oklahoma 

A. Incendiary * 

• , ' * ' " •' 

B. Debris burning 

* * • , "... 

C. - Smoker ' / r ^ 

D. , Campfires 
R/ Lumbering 
F. RailVoads \, 

Lightning 

H. ^Miscellafiedus • 
-Purposes of fire control organizations ' 

A. Prevention 

B. Presuppression * \ 

C. Suppression ' - 
Means of fire prevention 

A. Public education ^ ^ 

B. Law enforcement 

Fire presuppression duties 

' ■ ^ ' . ' f' " ,' ■ 

A. . Detection system maintenance 

1. Fire towers - 

2. Aerial patrol 

3. Ground patrol 

B. Communication system maintenance 

1. . Radios 
. 2; Telephone 
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::..\ 

VII. 



C. transportation isy stem maintenance v ; \. " 

1. Crew^^rid equipment carriers 
2/ Roadsi and* trails . 

b. Equipment / V 

If Equipment maintenance v . 

2. - Equipment distribution . ' ^ 

E. . Personnel 

1. training . > * . 

2. Distribution of crews ' / 

F. Fire danger rating • ."^^ ' * , ^ 

1. Maintenange of weather statibns > ! 

2, Fire danger measurements * ' 

G. FiVebreak^ and fuel reduction • » 

1. i- Development and maintenance of firebreaks 

■ ' '■ , . ■ . ^ ■ ' "V ' ' ■ 

2. Prescribed burning 



I 



.9 V> 



VIII. 



Fire classes 

A. * Grc3>uhcl , . , 

B. Surface 

C. , Crown 

• ' '/ I . ' ■ • 
^Methods of fire attack 

A. Direct 

B. Two-foot 

C. ' Parallel 

D. Backfiring' ^. 



a: 
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" INFORMATION, SHEET ; 

1 IX, Methods of fire crew organization using hand tools 
* ' A. Sector f ' - - 



\ 



B/ One-liqk 

C. Progressive . 
•■ -pl ■ ■ Rotary* ■■ --y • ',; ; •■■ 

■ ', .• ■ ■ .' ■ . •■ '« ■' ' ' 

X. Classes of hand tools (Transparency 2) 

A. Cutting and felling . ^ " • \ ^ 

: • 1. Axes and ^rushhooks 

, ■ ■ ■" ' . ■ ' 

2. ^Saws ' . V 

B. Rai<ing -.S ! ; \ • 

1. • Council rake 

2. Mcleod rake ^ > ^ 

C. Beating ; ' ' ' - 

1. ' Fire swatter , . 

2. Any wet material 

Digging * . ^ , 

. 1. : Shovel , ^ > ^ ' ^ 

■ . 2. Pulaski \ "' • 

■ ^- E. Water ••' _ • 

1. Backpack pamp ^ . 

^ 2. Portable p^wer pump and^ose^ 

* ■ ■ . • . 

, F. Backfiring (Transparency 3) «• - 

1. Torches ^ . r 

2. Fu5es 
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The Fira 



To produce fire, three things muist be present at the same time. 




OXYGEN 



f any one of tiie ftree is missing, a fire cannot be started, or with the removal 

of any one, the fire vvill be extinguished. . \ * ^ 






385 > 



ERIC 



FIRE FIGHTING 
UNIT I 



JOB SHEET #1-0PERATE HAND TOOLS FOR A FIRE CR' 

Tools needed \ ^ 
A-. Council rake 
B. ' Shovel 
Procedure 



■A- 



A. . Instructor will indicate where the mock. fire is burning by usln^ flagging 

ribbon , . > ^ . 

' ■ '■ ■ . ' > , 

B. Obtain a council tool 

C. Instructions for jsector crew ' 

1. Obtain position and fire line sector'from the- instructor 

2. Construct an 18" width fire line down to mineral soil along the 
fire line * 

.3. Pull the counbil parallel and then outward away frqm^tAe fire 
* edge with each- stroke 

. 4. Ask the instructor, for evaluation when completed 

D. ,^ Instructions for' one-lick crew 

1. . Use the council raj<e * 

2. Obtain position from the instructor 

3. Advance following the man in front when given the signal to 
advance ^ 

4. Hit a stroke with^the council with each step 

^5. Attempt to build an 18" fire line while walking 

. 6; The instructor will regulate the pace arid evaluate the fire line 
and use of tools 



. : .JOB SHEET #1 • 

InWuwions for. Pfogrlssive crew . 

1. Uie the .. ." ' • 

2. ^ / Obtaih' position from, the' instructor 

i .' • ' '' ■ •• ■ . g • . " ■ 1 • 

.3; Complete the fire line as describedMn item C on the preceding 

% l- ■ . ■ ' • • • ^ ■ ■ ■ ' " • ■' > 

4. When tTie ^sector isicomplete, say "bump" to the man in^fll|| 
„; and' conriplete the sector he was wprking on 

5. . Move up a sector whenever' the man behinds says/ "bump" ' 

Instructions. for ro^ry^crew ^ ' 

. ■ . ■ ■' 

1. Use the shoy^l ' ' ' . . < ' 

' 2. Obtain position from the instructor . r . 

- 3. Obtain a shovel full of dirt v • 

4. <^^tter the man in front has thrown hjs.dirt on the fire, advance 
. • v^and throw dirt on the fire • ' 



5. 



If .advancing along the. fire 'clockwise, step to tjie left^aftef 
-throwing dirt ' , ^ 



6. Obtain anpther shovel full* of dirt and repeat the- proce^Ju re 
■ 7. The Instructor' will regulate the pace and evaluate crew action 



.... ^ 



■I 
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. : /JOB SHEET #1 • 

InWuwions for. P[;ogrlssive crew . 

1v U^e the couTC ' .. . " ' ' 

2.^ / Obtaih' position from, the' instructor 

.3; Complete the fire line as describedHn item C on the preceding 
pa^e - . ' ' , ' 

4. When tlie ^sector isicomplete, say "bump" to the man in^fll|| 
„; and' conriplete the sector he was wprking on 

5. . Move up a sector whenever' the man behinds says/ "bump" ' 
Instructions. for ro^ry^crew ^ ' 

1. Use the shoy^r ' ' ' . . * 

' 2. Obtain position from the instructor . r . 

- 3. Obtain a shovel full of dirt v 

4. ^ <^^tter the man in front has thrown hjs.dirt on the fire, advance 
. • v^and throw dirt on the fire • \ ^ 

5. . If advancing along the. fire 'clockwise, step to tjie left^aftef 
' . ' -throwing dirt ' , ^ 

6. Obtain anpther shovel full* of dirt and repeat the- proce^Jure 
.7. The Instructor' will regulate the pace and evaluate crew action 
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FIRE FIGHTING 
■ 'DNIT I 




. " : TEST ': . 

ms on the right to the .correct ^^nip^n. 

_a. The uncontrolled burning -faf 
' 'fire . ' . ' * ■ 

__b, The Unlawful -and intentional 
setting- of fire - . 

■> * • ■ ' - 

_c. Wildfire caused by the burning*. * 
• of trash V ^ " 

__d: Any fir^ starting fronri the use* ^ 
. of tobacco 

_e. Any fire resulting (rom ... 
cooking or warming or from 
. campfires * . ' 

J. Any fire resulting from a.' 
t logging or sawmillin^ operation > , 

_g> Any ftre resulting from the 
^operation of . railroads 



__h. Any fire resulting from^ 

lightning strikes ' . - 

J. Any -fire that cannot be placed 
Jn one 'of the othei* standard ^ 
causes of fire 

J. ' Any action associated with 
stopping a wildfire before 
it gets started 

_k. Any action associated with 
being ready in case a' 
wildfire occurs 

_l. Any action associated with 
stopping a wildfire 

_nri, The planned observance from 
the occurrence of wildfire 



1. 


Cam pf ire 


2. 


JVIiscellarieous. 


3. 

) 


Supj^ession 


4. 


Prevention 


5.'' 


Railroads 


6. 


V Wildfire 


7. 


' Presuppression 


8/ 


Smoker 


9. 


. Detectton 


TO.; 


Lightning ' 


11. 


, I'ncenciiary 


12. , 


Lumbering 


13. 


' Debris burning 


14. 


'Ground fire 




class 



1^. .Two toot attack 

16. Crown fire class 

1 7. Sector fire crew 

18. Fire^ break 

19. Rotary 

20. Backfiring 

21. Progressive 



22. 


Surface fire 




class 


.23. 


One- lick 


24. 


Parallel 


25. 


Prescribed 




burning 


26. 


Fire danger 




rating 


27. 


Direct attack 



n. The measurement and resultant 
rating of the variables that 
determine whether fires Will 
start, spread, and do damage 

o. The controlled use of fire - 

p. A strip ut lai^^Sfcd of 

fuels that cpulH 'urn - 

q. A fire, that burns underground 
such as diiff and peat fires 

r. A fire that burn^ only the 
surface fuels 

s. A; fire that burns through the 
/tops of trees 

t. A method using various means 
such as water, soil, and 

beating to attack the fire . * 
directly at the flames 

u^ A method of attack- where the 

fuel is removed from an ' \ 
eighteen inch strip two feet 
from the fire edge, and the 

strip is known as the fire ^ine . ' 

V; . A method of attack where the 
. fire is too hot to' fight 
directly, or two feet from 
the edge, and a strip eighteen 
inches wide (fire line) is 
made by removing the fuel at 
a distance of more than three 
feet from the fire 

w.< A method of attack where the 
fire is extremely hot and 
advancing rapidly in. which ' 
a fire line is constructed, 3^ 
then a Jire is set to meet > > ' :1^7 

the advancing fire 

X. A method of crew organisation 
where each individual is 
^^assigned a segment of fire line 
to construct and after he 

completes the sector, he moves ' . 

to the frbnt of the progressing 

crew 



^y. A method of cr*ew organij^ation -i ^ 
where each man in the crevy 
waH<s at a^slow pace along 
a line td construct and 
hnake^one* irbk'with the hand 
tool as he' walks ' . 

_z. A method of crew organization " 

where each man is assigned a\ . ^ • 

short sector (usually about 

ten feet) of fire line to . - , • 

construct and as each member 
finishes his sector of fire 
\ \* line, he says "bump'V and moves 
y up to finish the sector of the 

man in front of him . , 

aa. 'A method of fire^"'crew 

organization wbere the direct ^ ^ > 

attack method with shovels . , 

and soil is- used in which the - 

first man throws a shovel of 
.j^soil on4be. fire and steps ' 

aside to obtain another shovel 
.of soil and moves to the end ' 

of the linQ 

Name the three etements of the fire triangle. . 

V - ' ■ . ■ ■ • . ' . 

a. ' 

■ • . ^. 

p. ^ . ■ ^ . ' ■ 

V - ^ ■ . . / . ■ _ • • _ - .. ;■ . 

Arrange in^ numerical order of occurrence the standard fire causes in Oklaho 
, ' a. Lumbering , ^ * e. Debris burning 

^ ^ br. Railroads ' _f. Incendiary " . ' 

c. Miscellaneous* t g. Sinoker 

^ d. 4.ightn>ng • h. Ganripfires 

Name; the three purposes of fire cpntrlal organizations. 

o ■ . *■ ^ 1' ' 

• * > * " ' n 

» >• , " . 

a. ^ ' ■ ■ ^ . ■ 

b, . ' , 

— ^. ■ ^1 .,1.1 ■ •pai.i.i.t i.i — tM'^ ' "y " * »' "'* ' ^ 
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Select from th'e list below the two means of fije prevention. 

a. Fire fighting ^. 

^b. Law enforcement * * 

Mair^taining equipment * 
d. Public educatiohr • 



Match thevindividual Items of workiresponsibility to the fire presuppression duty. 
(There is more than one af^wer for each duty.) 



Fire Presuppression Dutitib 
^a. Detection system' 



maintenance . 



Items of' Work Responsibility 
. — 1. Telephone, * 



_b. Communication system * 
maintenance 

_c. Xi'snsportation system . 
maintenance 

_d. Equipment » 

e. Personnel 



f. ^ire dange rating ^ 



rirebreaks and fuel 
reduction 



Name ; o three classes of , fire. 

a. * ' 

b. 

c. ' 

— , — — I — ■ — ^ — . 



2. Crew and equipment 
carriers * -'-'^ 

• . . , / ' i< 

3. Ground patrol ^^jfi 

4. Aerial patrol ^ 

« 

5. Maintenance of weati er 
» station. 

6 Radios 

7. - -ire towers 

8. Traihing 

9. Equipment mainr ^.^^ cv 

10. :, Prescribed burnin 

1 1. Roads and trails 

12. Eqaipn-ot distributi n 

X3. Developpnent unci intenance 
of firebreaks 

14. • Listribution of crt ws 

15. Fire danger measurements 
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, a 



10. 



II. 



Name the four metHbds of fice attack. j . ■ '\ 

.a.' . • • .'" ■ ■ " . ■ ■ 

b-' .■ ' \ ^ - = ■ ^ . ; ^ ■ 

Name the -four methods of crew organization using hand tools. 

a. - ■ " , . • - \ . , 

b. • 

d. ; ' . 

». • . ■ * 

Match the hand tools to the correct tool class. (There is more than one answer 
for each tool class.) 

a. Cutting and felling 

b. Raking 

c. Beating 

d. Digging 

e. Water 

^f. Backfiring 



1. torches 

2. Shovel 

3 Axes and brushooks 

4. Portable power 
l Ump and hose 

5. Mcleod 

6. Fire swatter 
' s7, "uses 

: ^ 8- Pulaski 

^ 9. An- wet material 

' ' 10. Ba( <pack pump 

\ ■ 

^ 11. Council 

* * 12. Saws 

Demonstrate the abi y to use hand tools and function as a member of a fire 
crew. 

vTE: If this has nut been^accomplished prior to the test, ask the instructor 
wnen the" above activity should be completed.) 
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a. 


6 


b. 


11 


c. 


13 


d. 


8 


€. 


1 


f. 


12 




•5 : 






'h. 


10 


i. 




j. 


























m. 


9 


n. 


26 


a. , 


Air 


b. 


Fuel 


c. 


Heat 


a. 


5 


b. 


6 • 


c. 


8 


d. 


7 



a. 



prevention 
Presuppression 



FIRE FIGHTING 
UNIT \ 



ANSWERS TO- TEST 
•0. 25 



p:; 18 
q. .14 



r. 



2. 



e. 
■f. 

g- 

h. 



22 
16 



t. 27 

u. 15 

V. 24 

\y. 2'0 

X. 17 

y. 23 



21 



aa. 19 



2 
1 
3 
4 



26-E- 



10. 



a,. 


4, 7 ' 


b. 


1, 6 


" c. 


2, 11 


. d. 


9, 12 


* e. 


. 8, 14 , 


f. 


5, 15 . 


g- 


10, 13 


a. 


Ground 


b. 


Surface 




Crown 




Direct 


b. 


Two-foe t 


c. 


Parallel 




Backfiring 




Sector 


t 


One-lick 


(. 


Progressive 




Rotary 


. a 


3, 12 


b. 


5, 11 


c. 


.6, 9 


d; 


2, 8 


e. 


4, 10 


f. 


1, 7 



1,1. ^ Performance skiil will be evaluatea o fhe satisfaction of the instructor. 
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PRESGrtlBED BiURISttNG 
- • ■ UNIT" II 



TERMINAL OBJ&CTlVE 



After completion of this unit, the stud^t shduki he able to recsyiii^e preset ibt;u jju^^ 
techniques used fqr yarioumrea^ 4fl*Snnibt mm. lelative humidity, and temperature for 
a succe,ssfuhburn, and arrange in* order th# Steps of burning plan ThTs knowledge will 
be evidenced through demonstratitjn and by scof-ihg eighty-five percent. on the" unit test. 



■ T ■ ". . . , ■ ■■■ : 



• . - SPECIFIC ':OB^ECTlVES ^ 

ly^atch tefms' associated with prescribed burning to the correct definition. . 



Select frbnnf a list the six •correct reasons for ^prescrijb6d bqrnirtg. 

Select^^rom a list the mpst desirable wind direction and velocity. 

List the range of preferre^elative humidity artd the effects of temperature 
change on relative humidity. 



sireb 



Name , the desirea range, of temperature for prescribed burning. 

■ ■■ ^ ■ ■ . ' 

6. Identify correctly illustrations of an" 9nemometer and g psychrometer 

7. Afrar^ge in numerical order the steps of a burning plan. 

' / ■ . ■ ""■"'^ ■ . 

8. Select from a list the factors which determine the use-, of the backfire, strip 
head fire, spot fire, and flank fire techniques in prescribed burning. 

9. Demonstrate the ability to: 

,a. Determine wind direction and velocity, relative humidity, and 
. temperature. 

b. ' Determine the prescribed burning technique to use. 
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• PRESCRIBED BURNING < / 

, • ■ UNIT II ; ■ 

suGGEsrm-! ACTivii;*Es y 

I. Instructor:* . . , . ' • 

A. Provide students with objective sheet. • > . V ' 

B Provide students with information and job Sbe6ts. 

D. Discuss terminai an^ specific objectives. * . 

E. Discuss information sheet. . ^ » 

F. Demonstrate and discuss procedures outlinecf in the job shsets. 

G. Arrange field trips to allow students- an opportunity to determine wind 
velocity and 'direction, relative himidity, temperature, apd prescribed 
burning . techniques. 

H. Give test. , ■ 

II. Students: / . , 

.')''' ■ . ■ . 

A. Read objectives. ^ /. > 

3. Study information sheet. ' , 

C. Demonstrate the ability to accomplish the procedures outlined in the job 

sheet: ' 4i 

D. Particjoate in field trip. 

E. Take test / 

■ ' ■ .' - " ■ ■ 

INSTRUCTIONAL MATERIALS 

I. Included in this unit: 

A. Objectives 

B. Information heet 

C. ransparencv masters 

1. TM 1-Relative Humidity Affects Fuels 



TM 2-Backfire Technique 
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^ TM 3-*Strip ?*BH Fire Technique 
' . ^ . 4. TMv4-Spot =ire Technique 
5. TM 5-Flank Fire; Technique 
^ D- Job Sheets ' \. 

1. Job-'Sheet #1"Determine Wind Direction and Velocity, Relptive 
Humidity, and Temperature . ' 

2. , Job Sheet #2-Determine Prescribed Burning Techniques 

E. ^ Test . ' ;. 

F. Answers to test * 

/ 11/ References-USDA, Forest Service. A Guide to Fire by Prescription. Washington, 
D.C.: Superintendent of Documents. 
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PRESCRIBED BURNING ■ 
UNIT II 



INFORMATION SHEET 



I. Terms and definitions , ■ ^ 

A. Prescribed/burriing--Cdntrolled U5e of fire 

B. Wind velocity-Speed of wind, usualfy' measured in mile^per'hour 
<* • ■ ■ . 

. C. Relative humidity^ctual amount of moisture^in air as compared to the 
- amount ^^t air could hold ' 

(NOTE: High relative humidity means that there is more moisture available 
^ for fuets to absorb and thus fuels are hard to ignite and burn.) 

D. Anemometer-Instrument that gives wind speed , '^"^ 

E. Psychrometer-lnstrument that gives temperature and relative humidity 

F. Mop-up-Act of making a fire safe, after it has been controlled or buried, 
by putting out all embers and sparks at a prescribed distance from the 
fire line 

G. Heavy fuel-Contains^a high percent of thick material, such as logs,- tree 
tops, and lat;ge limbs 

H. Medium fuel- Cof^tains light material, such as lipnbs and tree tops less than 
4 inches in diameter 

i. Light fuel-Contains gr^ss and leaves with some small limbs and twigs ■ 
J. Backfire- Burning against the wind 

K. Strip head fire-Burning with the wind using short headfires for a safe fire 
line 

L. Spot fire (also called checkerboard or area ignition)--Setting Of a series of 
small fires that burn together before the momentum of an uncontrolled 
fire is reached V 



M. 



Flank fire-Line of fire set into the^wind so that it burns at ^ight angles 
"to tne wma. ^ ™ ' ' 



N. Fahrenheit-Measure of temperature with 212° at boiling arid 32° at freezing 



■ ■ ■ ■ ■ , , o : 

\ INf=ORMATION SHEET 

' ■ ' ■■■■ V ■ , '-~ : - 

II. Reasons for prescribed burning • 

r.' 

A. Reducing hazardous excessive fuels 
' B. Controlling disease 

C. Confrolling hardwood > 
I D. Preparing seedbeds • 

E. Preparing planting sites 

F. Improving wildljfe* habitat 

III. Desirable wind conditions (as measured on the burn site) 
A. Direction 

1. - Southwest or north 

2. ^ East winds not reliable 
>B. Velocity 

1. Minimum 2"mph ^ ^ 

2. Maximum 7 mph 



; (NOTE: VVind velocity generally increases from morning to late afternoon.) 
'IV. Relative humidity (Transparency 1) 
A, Preferred relative. humidity range 
'1. ' Minimum 30%^ . 
. 2. Maximum 50% 



ErIc , 



INFORMATION SHEET. 

B. Effects of temperature on relative humidity / 

.1. Increase of temperature decreases relative >iumidity 

2. Decrease of temperature increases relative humidity 
Relative Humidity Chart , : 

■ . # 



•XTEMP 




,. " PELATIVE HUM.|DITY° 










. 24% 


31% 


, 45% ' 


57% 


100% 


68° F . 


\ . 28% 

\ • 1 


42% . 


54% 


79% 


. A 00% 


•.• , . . • • 


.61° F 


. \ 
.36% 

A 


53% . 


. 69% • 


100% 




! 50° F 


• 52% 




. 100% 




43° F 


67% 


100% 










■ 

32° F 


100% 














4.85 


7.27 

-.- ■ . ,' ... J 


9-41 


13.65 


17. dl 


30.4 



GRAMS OF WATER VAPOR PER CUBIC METER 



V. Temperature range for prescribed burning 
A. Maximum 50°F. 



{NOTE: This applies to winter burn and burning in stands, but riot to 
.summer burn or timber burn.) 
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INFORIVTATION SHEET 



Tools fi)!- determining wind, relative humidity, and temperature 



A. ^Anemometer 



B. Psych rometer 



Steps of a burning plan 
A. \]ote weather conditions 

1. . Days since last raih 




2. Wind direction and velocity 

3. Temperature < range 

• ** 

4. Relative humidity range 
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INFORIVrATION SHEET 



Tools fi)!- determining wind, relative humidity, and temperature 



A. ^Anemometer 



B. Psych rometer 



Steps of a burning plan 
A. \]ote weather conditions 

1. . Days since last raih 




2. Wind direction and velocity 

3. Temperature < range 

4. Relative humidity range 
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:r rNFORMATION SHEET 

• .0' * 

B. ^ Determine prescribed burning technique 

C. Survey n;ianpower needs ^ 

• 1. Firing \ 

2. Holding « 

3. Patrd^ahd mop-up 

D. Survey equipment needs ' 

1. TooTs, ouraber and kind • ? 

2. Radios ' * 
7 3. Heavy ec^uipment ' *. 

E. Survey reinforcement crews 

1. • Number 

/ 4zr ' Location ' . . 

r^J; . ' ' • " 

F. * Determine fire behavior expected 

G: 'Give overhead Instructions . : . . , 

(I^OTE: These Instructions are^ for crew leader, fire boss/ and construction 
leaders.) - ^ ' • • '* 

H.\ Determine test plot ' ^ 

Faptors which determine ^the use of the' bacKfire, strip Head fire, spot fire; and 
flarik fire techniques (Transparencies 2, 3, 4, and 5) f 

A, Backfire technique 

* 1. ' Heavy fu6ls - ; A - * • 
r Z Small timber {15-24 feet) ^ ■ ^ : ' - / 

3. Minimum, scorch 

4:; Not flexible (after fire lines are plowed) ' * ' 

S. ' Lar^ge area ignited 

; 6. , Most expensive technique > 



' : / INFORMATION SHEET 

Strip Head fire technique • " 

1* Loyv ternperature s , 

' 0 . -. ..■■->■■ • ' ■ 

2. All fuels ' 

3. r Medium to large timber (30 feet +) 
\ A. Large areas 

5. High relative himidity 

> . .■ - • • • 

> 6. Flexible 

' /7.' Variable winds , 

Spp't fire technique 
' 1, Ldw temperature 

2f; . Large timber only (45 feet +) ; 

3. ^ Light to medium fuels 

4. Variia'Ble winds ✓ 

5. Exp'ejienced personnel 

6. ^Cheapest technique 
Flank frre technique 

1. Reliable wind 

2. SmallVareas only ' ■ ^ ' - , 



3. J Insiide area when exterior areas are made safe using backfire or 

strip head fire techniques 

4. Light fuels, not to be tfied in heavy fuels ' 

5. Medium to large timber 

6. Experienced personnel . 
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Sbif Hni Fire TecMque 



Skiip Head Fire 



iorth , Wm& 

I \ 



When Using $ 
Men Set Ail 5 
Lines At Once 



f lo«y iiPWne if ^ 




tart 
Plowing 



412 



County Road 



] 
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PRESCRIBED BURNING * 
UNIT i : 

JOB SHEET #1-f9ETERMINE-WIND "DIRECTION AND VELOCITY, 
RELA^W HUMIDITY, AND TEMPERATURE . 

"^ools ancj materails needed 
A. Anemometer 

Compass 
Z.- Psychnometer 
D Bottle or wate- 

E Cupboard / 
F. Pencil 

Procedure . . , 

— .. f^'r^d- drESTTfC::" ' ' • •• . 

1. Use anything igh* emmgh lo move With the wind, such as a 
hannkBfchief, ciotr or - filled ballon 

2. I. i the directtar WMCh gives maximum movement 
3.. ^ compass otitain the cardinal point 

B Wind veiocir/ 

1. Us- tne anemometer ^ " , 

^'-""^ ^sk tb^ in*" ut : : to demonstrate the correct use of the 
ane^- -^rf-er ne :as zt done so.) 

2 *-^r me anemom? "th the windspeed scale facing you 

Z %eac Ttie scale at T:5ximum movement 

C. Relative num - / / . 

Use psychromere' x; . 

NG" Ask the in^Tp. -nr to demonstrate its correct use if he 
ias done so.j 
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.. JOB SHEET #1 : ' . " ' ' '• 

2. Notice: the three functional parts of the psvchronDeter 

a. DV" bulb shows the temperature in Fahrenheit 

b. Wet bulb shows the evaporation rate temperature 

c. Relative humidity scales use the temperatu re reading of both 
' ^ dry and >A/et bulbs to give 'relative humidity 

3. Fill the wet bulb moisture chamber with clean water . 
/ Open the psychrometer to sling position ' v 

5. Sling the psychrometer for one full minute 
' — 6^ Read and record findings below 

7. When completed, turn in to the instructor for evaluation 



Wind Direction 


Wind. Velocity 


Dry Bulb Temp. 


Wet 6ulb Temp. 


Rel. Humidity 
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• PRESCRIBED, BURNING 

\ . ' - UNIT 11 . 

JOB SHEET #2-^DETERMINE PRESCRIBED BURNING TECHNIQUES 

I. Tools and materials needed 

A. Cfipboard - ' 

B. Pencil . ' ' ^ ■ 

C. Areas indicated by the instructor 
II. Procedure 

A. Review the information sheet . ' 

B. For each of the areas indicated by the instructor, list the burning technique 
to use — 

; C. Observe the timber height iand fuel types 

D. Place an "X" under the technique which best describes the specific area 
in question 

_E. Turn in to the instructor when completed 



V 



Area No. 


Backfire 


Strip Head Fire 


Spot Fire 


Flank ..Fire 


1, , ■ . 

2. ■„ , 


■ i. ■ 








3 










4 










5 ' , 

L_ __j L 












. . ■ ■ ■ • / 


« 

■ / r 

. ■.■ .7; 
■ ■; / 
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PRESCRIBED BURNING 
UNIT II 



fEST 



Match the terms on the right to the^ correct definition 
^ a. Controlled use of fire 



_b. Speed of wind, usually measured 
in miles p^r hour 



X. Actdal ampuht of moisture 
in air as compared to -the 
amount that air could hold 

^d. Instrument "that gives wind 
spee^d 

_e. Instrument that gives 

temperature and relative humidity 

_f. Act of -making a fire safe, 
/after it. has been contr^olled 
or burned, by putting out 
' all embers and sparks at a 
prescribed distance frOm the 
fire line 

_g. Contains a high percent 
of thick material, such as . 
logs, tree tops, and large limbs - 



_^h. Contains light material, 
such as limbs and ' 
tree tops less than 4 inches^ 
. in diameter 



1. 


Anemometer 

* 


2. 


Light fueJ 


3. 


Mop-up 


4. 


Fahrenheit 


\ 


Spot f ire . 


A 


Medium fuel 


7. 


Prescribed 




burning 


8. 


Flank' fire- 


9. 


Strip head fire 


10. 


Psychrometer 


11. 


Backfire 


12. 


Wind velocity 


13. 


Heavy fuel 


14. 


Relative humidity 



J. Contains grass and leaves . 
with some small limbs and 
twigs 

j. Burning against the wind 



_k. Burning with the wind using 
' short headfires for a safe fire 
line \ 

I. Setting of a sej^es of small 
fires that burn^ together before 
the morrtentum of an uncontrolled 
. fire is reached 
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m. Liiie:bf fire set into the^ 

wind so that it burns at. 
right o^ngles to the .wind ^ 

:n 'llliBsure of* tempera^^ ^ . 

. ffi^boijjng and 32^ at freezing ' . 

Select fsBm the list below the six correct reasons for prescribed burning :&y 
ptecing an "X" in the space provided. 

a. Controlling pine 



b. Improving wildlife habitat 

_c. , Controlling disease 

d. Improving seed germination 

B, Imprpying hardwood 

^ Reducing hazardous excessive fuels 



_g. Controlling hardwood 



_h. Preparing planting sites 
aring seedbeds 



Select from the list below the most desirable wind direction and velocity. 



a. 


East wind 


b. 


West vyind 


• c. 


North wind 


d. 


South wind 


e. 


7 mph 


f. 


10 mph ' 


q. 


17 mph 


h. 


20 mph 



List the range of preferred relative humidity and the effects of temperature 
zhange on relative humidity. ; 



m. Line of fjre set into the^ 

win d so that it burns at. 
rightoSngles to the wind ^ 

:n. Miasure of* tempera^^ . 

. -ffi^boiiing and 32^^ at freezing ' . 

Sele€:t fSBm the list below the six correct reasons for prescribed burning :&y 
ptecmg an "X" in the space provided. 

a. Controlling pine 



b. Improving wildlife habitat 

_c. , Controlling disease 

d. Improving seed germination 



_e, Imprpying hardwood 

_r Reducing hazardous excessive fuels 

_g. Controlling hardwood ^J^i^ 
_h. Preparing planting sites .' 
aring seedbeds \ ' 



Select from the list below the most desirable wind direction and velocity. 



a. 


East wind 


b. 


West vyind 


• c. 


North wind 


d. 


South wind 


e. 


7 mph 


f. 


10 mph ' 


q. 


17 mph 


h. 


20 mph 



List the range of preferred relative humidity and the effects of temperature 
irhange on relative humidity. ; 
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b. Effects 

2) ..V 

Namei the desired rAqge^f temperature for prescribed burning] 



Identify these illustrations''bv name. 



s 
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: / Arrange 4n numerical ■ order the $t^ps bf > burning pjah. 
/• Survey manpower newels V - V 

b« Determine fire "behavior expec^^ 

.' •■■ • • • , ' -^ ;■■ ;. •• , • " ■ 

V ^ c . Note weather conjJit^^^ '! * 




d. Determine' p/eseribed burning technique 



e. » Dete/rhine' test pip t ; 

Q ivfe pverhea^ instruction s 
I. Survey ecpiJ^ment peeds / 
' ' h - Survey : reipfprceixiertt '^Crew^" 



Distinguish bet\A/qJn the-prescri^d bUrning;teqhniques. Place a • in front tjf 
the fetors that ^letertnine the^i]ft5e,vof the bacl<fire technique; an \"SH"'for the 
strip he^d technique, an ''*S'^>for the spotVfire^^ ^^^^^ and an\^"F" for the 
Tlanl<r .fire technique.: T^ere may, more^^ uW for each 



r^lankr. .f ire technique.: T^er'e may 
determining factor \ given 

a. Hea\^ fuels 

b. Medium fuels 

c. Light fuels 
d. Small timber 



^e. ^Medium timber 

f. Large timber 

^g. All fuels 
_h. Not flexj|?le 



^i. Flexible * 
J. Most expensive technique 
k. Cheapest technique 
I. Minimum scorch 
m. Low temperature. * 
_n. High, relative humidity 



3. 
4. 



\ 



F=Flgnk fire 

1. ^ 




B=Badkfif 

N 

SH=Strip f\ead fire 
S=^Spot fire^ 



o. . Reliable wind 
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p. Variable Winds 



_^q. Experience^ persbrmef 
J. Smajl areas 



J. Large areias 



9. Demonstrate the ability to: * * 

a. Determine wind direction arid velocity, relative humidity, and temperkure. 

b. . Determine the prescribed burning technique to use. 

(NOTE: If these have not. been accomplished pfiar to the test, asR.the instructor 
vyhen the above activities should be completed.) . ^ 
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2. 
3. 
4. 



PRESCRIBED BURNING 
UNIT II 



ANSWERS TO TEST 



a, 7 
'b. 12 

c. 14 

d. ■ r 

b, c, f, g, h, i 

c, e 

a. ° Range 

1) 
2) 

b. Effects 

2) 



e. 10 

f. 3 

g. 13 

h. 6 



i. 2 

j. 11 

k. 9 

I. 5 



m. 8 
n. 4 



Minimum 30% 
Maximum 50% 



Increase of temperature decreases relative humidify 
Decrease of temperature increases relative humidity 



5. 


20° 


to 50° 










6. 


a. 
b. 


Psychrometer 
Anemometer 

m 










7. 


a. 


3 


6; 


8 








b. 


6 


f. 


7 . 








c. 


1 


g- 


4' ' 


< ■ 






d. 


2 


h. 








8. 


a. 


B 


h. 


B ■ 


0. 


■f l/' 




b. 


S 


i. 




p- 


SH or S 




c. 


S or F_ . 


j- 


B" ^ ) 




S or F 




d. 


B 


k. 


s.: 


r. 


F 






SH or F 


1. 


B 


s. 


B or S:H 




f. 


*S, SH, or ' 
F 


"m. 


S or SH 


A 








SH - 


n. 


SH ' 







Pertormafice skills will be evaluated to the satisfaction- of the instructor. 
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INSECT DAMAGE IDENTli=ICATtON 
UNIT III 



TERMINAL OBJECTIVE 



After completion of this unit, the student should be able] to list reasons for identifying 
insect damage and niatch direct and indirect control methods to the correct control class. 
He should also be able to identify classes of insect ddmage. This knowledge will be 
evidenced through demonstration and by scoriiig eighty/five percent on the, unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be /able to: 



1. Match terms associated with insect danrjiage identification to the correct 
definition. ' 



2. List two reasons for identifying insect/ damage. 

3. Match the symptoms to the damage class of insects. 

4. Match the direct ,control methods to /the correct control class. 

5. Match the indirect control methods to the correct control class. 

6. Demonstrate the ability to collect arid identify insect damage. ' 
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INSECT DAMAGE IDENTIFICATiON 
UNIT ML V 

, SUGGESTED ACTIVITIES 

I. Instructor: * 

A. Provide students with objective sheet. 

B. Provide students with information and job sheets. 

C. Discuss terminal and specific objectives. . 

D. Discuss information sheet. a . , 

E. • Demonstrate the ability Jo agcomplish the procedure ^outlined in the job 

sheet. ' 

F. Arrange field trips to allow students a/ i^ortunity to practice identifying, 
insect damage. p \ ' 

.G. Give test. 

II. Students: . . 

A. Reacf objectives. 

B. Study information sheet. ^ , 

C. Demonstrate the ability to accomplish the procedure outlined in the job 
sheet. ^ . I . 

^ ■ i ■ 

D. Participate in field trip, ! ' 

E. Take test. . 

INSTRUCTIONAL MATERIALS 

t I. . Included in " this unit: 

A. Objectives 

B. , Information sheet 

C. Job Sheet #1 -Collect and Identify Insect Damage 

D. Test 

a E. ^swers to tfest 

II. Reference-- Allen, Shirley Walter and Grant William Sharpe. An Introduction to 
. American Forestry. New York: McGraw-Hill Book Co. 
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INSECT DAMAGE IDENTIFICATION ' • ' 

UNIT III 

\ ' 

INF^ORMATION SHEET 

Terms and definitions , • ° 

A. Insect damage-Death, killing of fDlant organs, or the degrading of quality 
of wood and wood products 

B. Epidemic- Explosion of jnsect population ^^H^ ; 

• (NOTE: The insects that cause damage are generally present, but in small 
numbers or endemic popu:ation 

C. Sap ^ucKers-lnsectr that h?ve sucking mouth p^-ts and; live on the sap of 
plants . ' . 

» « 

jD. Leaf eaters- Insects that have chewmg mouth parts and obtain food by eating 
leaves 

E. Terminal feeders- Insects that attack the'growir aerial tips of plants' 

Root feeders -Insects that live underground that suck sap or eat roots of 
plants % 

G. Seed and cone borers- Insects that bore into seeds and cones to lay eggs.; 
the seeds are used as food in the larvae stage 

H. LarvaevA wormlike immature insect such as a caterpillar. 

I. Phloem eaters-- Insects that eat the phloem tissue of plants 

t ■ 

J. Phloem-wood eaters- Insects that eat both ^he phloem md v^ood* of plants 

K. Wood eaters- Insects that attack wood or wood products 

L. Necrotic spots -Areas in the jiant consisting of dead tissue 

M. Galls-An abnormal growth on an organ of the pjant- which in many cases » 
serves as a habitat for larvae 

N. Wilting -The flacid shape o'f plant tissue fH^t ceases to obtain water 

O. Miners- Leaf eaters that eat only the inside tissue of leaves 

P. Skeletonizers-Leaf eaters that eat all but the veins of leaves/ thus/ giving 
the appearance of a skeleton 

• • * 

Q. Defoliators- Leaf eaters that consume the entire- leaf 
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INFORMATION SHEET ^ 

- ■ , . r . . 

R. Leaf curlers-Insects that cause" the plant to curl upon itself and to serve 
as a habitat » • ' • • > k 

S. Flagging-*The dying of branch tips 

T Pitch ubes-The massing of restn and trass at the entrance of an insect 
attc ric on the sid? of a tree ^ * 

U. Fr^-insect excrement - . 

V. Ga ieries- The tunnels formed by insects chewiqg through the inner bark 

W. Sc ?IS"Dead and dying trees that lurn a red color' 

X. H5Ditatr:An environment suitable fo" a particular organism 

*Y. Sh-^t patter n-The exit holes of inserts that appear as a shotgun pattern 
on the side of a tree 

^ ■ ■ ■ 

"2.'* ^iotic--Of a living condition 

AA. Predators- Insects that eat other insects 

BB. Parasites -Microscopi^c organisms that live within or on the body of insects 

CC. Quarantine -A taw that prohibits movement, of any insect habitat such as 
live plants or certain wood material to another locality until inser^ 
preventativa or control measures are met 

DD. Embargo-A law that prohibits movement o an insect habitat to another 
. locuiity 

EE. Inspection An orderly search of an msect habitat for eggs, larvae/ or the 
^ adult insect ' 

FF. Certification -A document which indicates that'an inspectfon was performed 
and no evidence of insect infestation was found 

Reasons, for jdentifying insect damage 

A. Rapid epidemic potentjal-Prevehts epidemics ' 

B. Most volume loss through death of timber- Prevents volume loss > 
Symptoms of damage class insects 

A.;, Sap suckers 

1. Necrotic spots or galls on leaves and twigs 

2. Wilting 
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B. Leaf eaters 

* ' , ■ 

1. • IVIining 

■■ 4. ■. 

Skeletonizing 



NFORMATION SHEET 



2, 

3. |befoliating 

4. x , Leaf curling 
; C. Terminal feeders 

1. ; Flagging 

2. »^ Resinous flow on conifers 

D; Root feiBders * . . 

1. Wilting, eventual death 

2. . Death on one side of the plant with no apparent reason 

E. Seed and cone borers 

1 Hollow Sep I', ind (iones 

2. Resinous flow "from cones > 

F. Phloem eaters 

1. - Pitch tubes \, 
2., Galleries inside bark 

3. Sorrels 

4. Emergent holes 

G. Phloem-wood eaters • 

1. Sjtl^dust from entry holes 

2. Woody.^itiv\ap flow 

H. Wood eaters 



/ 



1. 
2. 




Shot pattern 
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. ' il^FORIVTATION SHEET 

IV. Direct control methods by clashes 

A. Mechanical 

, . • ' 1. Collecting 

.2. Trapping 

3.- Destroying in -habitat - 

" 4. Debarl<ing to l<ill eggs and lar/ai 

B. Bfotic 

1. Predators ^ 

^ 2. Parasites '\ 



Chemical 




1. 


Dusting 


2. 


Spraying 


3. 


fumigating 


^ 4. 


- uisonous bait 



V. Indirect' control methods 
A. IVIechanical 

1. JVIo^y food suppr 

2. IVIodify moisture conditions 

3. Modify temperature . 
B: Biotic 

1. Increa^ competitio 



2. Encourage parasites and predators 
Sivicultural - 

1. Regulate composition or species improvement 

2. Regulate species vigor - 
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INFORMATION SHEET .; 
D. Statutory regulations ( * 

1. : Quarantines " , . 

2. Embargoes ^ 



3. Inspection 

4, * Certification 
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INSECT DAMAGE IDENTIFICATION - 
> UNIT III 

JOB SHEET #1-^C0LLECT AND IDENTIFY tNSECT DAMAGE 

Materials needed: 

A. Pencil ahd paper 

B. Chart ' ^ 

C. Insect damage chart, pictures, or ;key 

♦ 

Procedure - 

A. Fill in the necessary information on the following, chart 

B, Label the specimen with the same number used on the chart 

C. ^ Sign your name to each specimen 

D, ^ When completed, turn in to^the instructor for evaluation 



Speci- 
men No. 


Tree 

Species 


Date 
Found 


- Tree 
Organ 

^ 1 1 L(nJ 


. Place an "x",in the correct space for insect damage class 


Sap 
Sucker 


Uaf 
'Eater 


Termina 
Eater 


Seed & 
Cone 


Root 
Eater 


Phloem 


Phloem- 
Wood 


.Wood 


1 














Q 










2 


- 






















3 
























.4 
























m 




3 






"if 














6 






\ 
















1 






fx ' ' ■'. 
■ - 1 


















8 




( 


' 1 * 










_l 






0 
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INSECT DAMAGE IDENTIFICATION 
UNIT III 



TEST 



"^IVfatch the terms on the right to the correct definition. 



i . ■ ' a. 


Death, 1<illing of plant 


1. 


Larvais • 




organs, -or the degrading 








pf quality of wood and 


2. 


Miners 




wood products 






b. 




I 3. 


Wonrf pafprQ 

9 V \^\J\J CO LCI 9 


Explosion of insect 




^ . , . s ^ - ' 




population V 


4. 


Sorrels 


c. 


Insects that have sucking * 


5. 


Flagging 




rriouth parts and live on the 








sap of plants / 


6. 


Certif ipfltinri 

V^l LI 1 |l>a LI L^l 1 


d. 


Insects that .have chewing 


7. 


Biotic 




mouTn pans ana ootain 








food, by eating leaves 


8. 


' Em baron 




Insects that attack the 




Root feeders 




growing aerial tips of 








plants . 


•lb. ' 


Pitch tubes 


f. 


Insects that live * " . 


11. 


1 PAT pat Pre 
i_ca 1 ca LCI 9 ' 




underground that suck sap 








or eat roots of plants 


1 2. 


Phlopm-vA/nnH pafprc 


g.. 


Insects that bore into 


13. 


Shot pattern 




seeds and cones to lay 




( 


eggs; the seeds* are used. 


14. 


Leaf curlers 




as food, in the larvae 








■st^ge ■ •■ ■ '. ^ ■ 


15. 


Insect damage 


^ r h. 


A*4A/orm|ike^ irnraature 


16. 


Skeletoriizers 




insect such as a 'caterpillar * * 










17. 


fnspection 


i. 


Insects that eat the phloem 








tissue ,of plants " . 


18. . 


Phjoem - eaters 


j. , 


Insects that eat both the 


19. 


Quarantine 




phloem and wood of plants 










20. . 


Predators 


k. 


Insects that attack wo^od 








or wood products 

^6 


21. 


, Epidemic 
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INSECT DAMAGE IDENTI FICATION 
■ . UNIT III 



TEST 



'^Match the terms on the right to the correct definition. 



i . ■ ' a. 


Death, 1<illing of plant 


1. 


Larvais • 




organs, -or the degrading 








pf quality of wood and 


2. 


Miners 




wood products 






b. 




I 3. 


Wonrf pafprQ 

w w CO LCI 9 


Explosion of insect 




^ . , . s ^ - ' 




population V 


4. 


Sorrels 


c. 


Insects that have sucking * 


5. 


Flagging 




rriouth parts and live on the 








sap of plants / 


6. 


Certif ipfltinri 


d. 


Insects that .have chewing 


7. 


Biotic 




mouTn pans ana ootain 








food, by eating leaves 


8. 


' Em baron 


.p. 


Insects that attack the 




Root feeders 




growing aerial tips of 








plants . 


•lb. ' 


Pitch tubes 


f. 


Insects that live * , 


11. 


1 PAT pat Pre 
i_ca 1 ca LCI o • 




underground that suck sap 








or eat roots of plants 


1 2. 


Pn loPm >\A/oor4 oaf arc 
1 lll^JCIII vvuuu . cdLcib 


g.. 


Insects that bore into 


13. 


Shot pattern 




seeds and cones to lay 




( 


eggs; the seeds* are used. 


14. 


Leaf curlers 




as food, in the larvae 








stage ■ •■ ■ '. ^ ■ 


15. 


Insect damage 


^ r h. 


A*4rt/orm|ike^ irnraature 


16. 


Skeletoriizers 




insect such as a 'caterpillar * * 










17. 


fnspection 


i. 


Insects that eat the phloem 








tissue ,of plants " . 


18. . 


Phjoem - eaters 


j. , 


Insects that eat both the 


19. 


Quarantine 




phloem and wood of plants 










20. . 


Predators 


k. 


Insects that attack wo^od 








or wood products 

^6 


21. 


. Epidemic 
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I.': Areai^ in the plant • 
consisting of dead tissue * 

m. An^ abnormal growth on an 
• organ of the plant ' which Jn 
many ca^s serves as a 

n. The fladd shape of plant • 
tissue that ceases to 
pbtain water 

o. Leaf eaters that eat only 
the inside tissue of leaveis 

p. Leaf eaters that eat all 
but the veins of leaves, 
thus/ giving the appearance 
. of a skeleton 

q. Leaf eaters thdjt consume 
the entire leaf 

r. Insects that cause the * , 
• plant to curl upon itself 
and to serve as a habitat 

s. > The dying of branch tips 

t. The massing of resin and 
f rass at the entrance of an 
ir\^ct attacic on the side . 
of a tree 

u. Insect excrement v 

V. The tunnels formed by 
insects chewing through 
the inner b^rk .> 

w.' An environrhent suitable for 
a particular organism 

x.^ Dead and dying trees that 
turn a red color 



22. Defoliators 

23. V^d and cone borers; 
2<. • Galls ^ ' 

26. ^ /Gal tries ,:, 

27. Habitat ' 

28'. Sap suckers 

'. ■ ■ ■ ■ ^ ' ■ ' 

29. Wilting 

30. ; . Frass \. 

31. ^ Terminal feeders 

32. Necrotic spots ^ 



\ 



y. The exit holes of insects 
that appear as a shotgun 
pattern on the side of a 
tree . 

z. Of a living condition 



'■■■;^__J«:''?lns^cts that 'eat. other . 

ii bb. Microscopic organ tsms that 

liye within^^o on the body o 
' /of insects ' •■ /■ ■ 

_jl^cc. A'^law that . * - 

of ahy; inscfct habitat such as 
five jii&hts c^^ ' 
^ material to anpther locality 

until insect preventative or ' 
control rhedsu res iare met ' 

^ dd. A: law that prohibits . • 

. . movement of an rnsect habitat ^ 

to anfother locality ^ , . 

^ee. An 'orderly search of an 

insect habitat for eggs, . 
larvae, or the adult insect v 

j_ ff. A document which indicates 

that an inspection was. 
performed and no evidence 
of ins?ct infestation was 
found ■ ' 

List two reasons for identifying insect damage. 

a. " ■ ■ ■ ^ ^ r- / 

Match the symptoms oh the right to the specific damage class of insects by 
placing the correct numbers in the blanks provided. (Answers may be used more 
than once.) , ' 

: a. Sap suckers 1. lyiining 



_b. Leaf eatep 2. Leaf curling 

_c. TerfViinal feeders 3. Necrotic spots or galls on' 

leaves and twigs » 
_d. Root feeders ? 

e Seed and cone 



4. Sorrels . 
b/fers^ 5. Sawdust 



_f. Phloem eaters ' 6. Flagging 

(Continued on 

_g. Phloem.wood' eaters , . 7. Pitch tubes next page) 



h;. Wood eaters 



8, Skeletonizing ■ ^ . ' 

9. •,;wjlting' . 'if- 

■ ■ " .A ■ ' - . . . . ■ . . ■■ ■ •■ ..^ ■ ' * . ■ • . ■ • 

V * 10. ' fialleries inside bark* . 

\ ^ 1-1. Defoliating 

12' Wbod'^With sap flow 

' : V 13. ' Resinous flow fronn cones 

. : ' , . 14. " Sawdust-from entry holes , 

1^- V Resinous flow Qfr xonljFers^ 

,16.. Hollow seeds and cones 

. . i 17. Death on one side of plarjt 

r 18' Emergent holes 

. ^9. Shot pattern , 

Match the direct contrormethods on the right tp the correct control ^class by 
placing the correct numbers in thfe blanks provided. 



DIRECT^CONTROL CLASSES 
a. Mechanical! 



b. Biotic 



c. Chemical 



DIRECT CONTROL MEtHODS 

1. Dusting 

2. Predators 
. 3. Spraying 

4. Destroying in habitat 

5. - Parasites ' 
6- Collecting 

7. * Fumigating . • ' 

8. Trapping 

9. . ' Poisonous feait ' 

10.., . Debarking to* Kill 
eggs and larvae 



,■'•>•■: V''^^:,, ' • . .....V/tb-f 



5. Match the' rndirect- cqmroJ .methods on the -right to the corrfect cor>troi; class 
by placitig.. the correct numbers In the blanks pVbvided; ; * . . \. 

. ' ■ - ; , INDIRECT C ONTROL CLASSES - - INDIRECT CONTROL METHODS 



6. 



' Mechanical 



c. Sivicuiturah 



1 . - 1 V I rtcrease competition 

2. '* Quarantines , ' v. > ^ 
3. 



_d. Statutory regulations 



Regulate composition 
or species improvem*6nt 



4. Embargoes, . » : 

5. Inspectiort ^ 
6.. . Regula^te species vigor 

. , 7. Modify food supply. 

■ ■ ■ • . ' ; . ■•: ■ ' "^ '.'^ . . ■ '■^ "■. 

^ a Cfertification ^ / 

. ^ 9- Modify moisture V 

conditions ' .:i 

^ 10.. Encourage parasites 

; " ' and predators V 

11< Modify temperature 
Demonstrate the ability tp^^collect and identify insect damage. 

(NOTE: If this has not been^^ccomplished prior to the test; ask the instructor' 
when the above activity shou1<J be completed.) ^ ^ 
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•INSECT DAMi\GE , IDEHlTl¥lCATIO^i^. 
^ , : • UNIT III 

ANSWERS TO fiEST 



1. a. 


15 


1. 


32 




27 


b. 


21 


m. 


24 ' 




4 


" ■ c.'. 


28 


n. 


29 


V; ' 


13 : 


d. 


> ■ ■ ■ • 


0. 


2 ^ 


'2. 


7 




■■ 3i.;''.', 

* 


P.- . 


16 


aa. 


20 


f. 


9/ V . 


^■ 


22 


bb. 


25 




23 , 


r. 


14 


cc. 


'19 


h. 


1 


s. 




dd. 


8 




18 


t. 


ID V 


ee. 


17 


j. 


12 


u. 


30 ^ 




6 




3 • 


V. 


26 : 






I. a. 


Rapid epidemic potential -Prevents epidemics 



b. Most volume loss thrpugh dfeath of timber -Prevents volume loss 

■.,3,. _,ai,.^,3,;..^, ^ ■„,. v^, 

b. 1, -2, "g", 11 'v ^ ■ 

c. 6, 15 ■■ • . ■ ■ ' 

d. 9, 17 . V 

' ■ ■ \ , , ■ . ■ ■ . ■ 

e. 13, 16 . . , ' , . 

. ;f , - 4, 7, 10, 18 ' ; 

■ 9: '^2,. 14/' ; ^ ■ :■ ■ . r,./. ' v ' 

- ^'h. , -5, 19- ■ ■ ■ ; _ / ' ■ ■ '" , -y ' 

4. a:- 4, 6, 8, 10 ' ; ' 

vb. " 2, 5 '■ ■ ■ " ■ ■ 

. >c. 1, 3. 7, 9 • . ' 
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5. 


■ : V. . 


7, 9, 11. 




b. 


1, 10, 




' c 


3, 6^. 




d, . 


2„4, S, 8 



4\ 



6/ . :^Perf6rmar^^^^^^^ will evaluated to the satisfaction of the instructor. 
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^ FOREST BUSINESS METHODS ^ 
■ ^ '■ : ' ■ . . UNIT I 

. ■ ■ , . , TERMINAL OBJECTIVE 

After . cpmpletion of this unit^ the student should . 6e able to inspect a current timber 
sale for contract compliance and list>^the six basic it^ms of sislling timber. He should also 
te able^to select from a list essential elements of an offer; items whicb may result in 
th termination Of an offer, and the essential parts of a contract. This knowledge will 
be evidenced thrpugh dem^s^tration and by scoring eighty^five percent on the unit test. 



SPECIFIC OBJECTIVES 



After cpmpletion of this unit, the student should be able to: 

1. Match terms associated with forest business methods to the correct 
/^definition. / V' . \ 

2. " List eight categories of records necessary in a forest busijjpss operation. 



.\ 3/ List six basic items, of selling timber. 

4. Arrange in numerical order the steps of the bidding procedure.-, 

5. Select from a list four essential elements of an pffer^ , 

6. Select from a list the seven Items which may result in the termination of 
an offer. - 

7. Select from a list four essentiar parts of a contract. 

8. _ Identify the parts of a contract . 

9. Demonstrate the ability to inspect a timber sale for contract compliance. 



FOREST BUSINESS METHODS 
UNIT I 



SUGGESTED ACTIVITFES 



J. instructor: / ^ 

A. Provide students with objective sheet. 

B. Provide stgdents with information, assignment, and job sheets. 

C. Make transparencies. . * 

' - * ' . ' * . ..." ■• 

'D. Discuss terminal arid specific objectives. 

^vE. Discuss information and assignment sheets^ ^ 

F: Denionstrate and dlscoss procedure outlined in the job sheet. 

G. Arrange field trips to allow students ati opportunity to practice contract 
cpmplia^jce. 

H. Give test. - . 

•■ Students: ''V ""; - 

A. V* Read objectives; . * . / / ' V • 

B. "Study information sheet * 

C. Complete assignment sheet. - % 

p. Demonstrate t|he ability to accomplish the 'procedure outlined in/;ttje job 
. sheet. • 0^ * ^if:". 

' " . ' ■, " ■ -■ 

E. Participate in field trip. 

^ F. Take test. 

; ; instructional;K/iaterials \ . * 

l. i/Jj^ciiuded la this unit: ' ' , 

'A.' Objectives . - ^- . : 

B.. Information sheet / 
M f Sheet #1 --Identify the Parts of a Contract 

. t - ■ . . . . . ., • 

■ ■■' -44 1.-, .' :.;,:„■■;■ 



•D, Job Sheet #1"lnspect a Timber Sale for Contract Compliance ; 
• Test- : v: V ' ' 

F/-.-: •.•Answers to -test \ , .■ ^\'„ 

It. RefBifehce:, .Allen, ShirJey Walter and Grant ^W^^^^^^ Sharpe. An Introduction to 
American Forestry. New York: McGraw-Hill Book Co., Inc 
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FOREST, BUSiWESS METHODS 
UNIT I 



INFORMATION SHEET 



TerrDs and deifmitions 

A. Need-la timber sal^s, the sivicultural need of the timber stand 

B. Bidding procedure--The act of soliciting buyers; to bid on a timber sale 
Contract--An enforceable agreement between two- or more parties 



C 
D 



Contract compliance-The jnspection ,of a going timber sale to check for 
adherence to the terms of the contract 



E. Offer-A proposal by one person to enter into , a legal relation with another 

F. Offeror-The one who proposed the offer 

G. Ofference--The one who accepts the proposal - . 

H. RevQcation-A withdr-awal of an offer before it Has been acqepted 
Rejectton--To turn down ^n offer 

Counteroffer-lb make another offer instead of accepting the original offer 

K. Consideration-A kind of bargained for price not necessarily money 

L. Competent pirties-Persons having. the legal right to^forrfi^^ a contract 

M. Legal objective-To contract for legal merchandise^/ ; 

N. Prospectus-Particulars of a sale of timber such as location, pfbcjucts/. method 
of bidding, wh^n to sell, and how timber is sold 



-Forest business records 

A. Bookkeeping 

B. Labor 

C. Equipment^ 

D. Inventory 





'/ INFORMATION SHEET 
; E.; Timber 'tract 

Gi. porest improvement * 
' H. Maps : " 

IN. Basic items of selling timber ■ • 

A. Need : ij/ . 

B. Products availablfe • ' - 

C. Designation andv measurenrjent of products 

D. Bidding procedure 

E. Contract ^ ^ . 

F. Contract compliance 
IV* Bidding procedure 

A. Prospectus " 

B. Advertisement 
.. C. ^ Offer . 

* p. Acceptance of offer 
V. Essential elem^nts^ of the offer. - " 

A. Offered with the intention of forming a contract 
, B. Considered more than a negotiating instrument 

C. Definite and complete in content' 

D. Communicated from offeror to offeree 

VI. Items which may result in the termination of an offer 

A. Revocation 

■ «« 

B. Unacceptable terms in the offer 

C. Lapse of reasonable time 



ERIC 



ERIC 



'• ' INFORMAtldN SHEET 

D. Rejection 

E. Counteroffer ; * 

F. Destruction of subject matter 

G. Subsequent illegality 
VII. Essential parts of a contract 

, A. Offer and acceptance 

B. Consideration 

C. \ Cohripetent parties 

D. Legal objective 
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: : FOREST BUSINESS METHODS . , • . ; .j, 

,' ASSIGNMENT SH EET #1-M0ENTIFY THE PARTS OF A CONTRACT 't. ■ ' 

^ Qn the Cbntradt gi^^^^^^^ locate, circle In pencil, and Identify by number 

, these^piarts:.. ■ ■ , ■,■ ■ ■ ■■■ ' 

1 . OfferVand acceptance 3.. Competent partis 

, 2. ■ Corislderatlbn . . ' 4. Legal objective - 



/ FOREST LA^IDOWNER-LOGGiNGiOPERATOR CONTBACT . 

. ; This CONTRACT made and eritered ihtb -ftis ,^ day of ' ' >- '-^r/ 

; 1 9; % " and brtvi/een j ;/::'v:'-\;, y.^ ^ 

■ ^•O' V^ .-'^-- '.- ^'-''-^ {state), oWher of l;imber to be cut hereinafter referred to as the Owner, 

• ' • " ■ ' ■ - • ■ of ' ' V ; hereinafter 

referred to as the Giperator. - ~~~~~ ~~ ' 

WITNESSETH: i 

u a Whereas, the Owner owns standing timber located in • ■ . ■ and vyhereas, the 

Operator desires to contract with the Owner to ■ ' . ■ 

' ■ ■ • •-■ " . : - , ■;• ■ ' for the requifemenis of the Owner, now 

. therefore, it is agreed between .the parties/ . ^ • ' 

♦ : • . . ' ■ ' ■ . ■■■^'^ ' ■ " ■■. ■ ■ • *■ ' ■ " 

L The Operator agrees that he will ' ^ • " • - .:, :" and 
: •.■ •all the marked or designated timber, sfandihg and being on the . } ~~ 
owned by the Owner and situated jrv • v 



II. The ownei; agress to pay for the • • ■ . ; . ' tfhd 
; \ of said timber the sum of per as measured by 

■the . , rule by ■ - : • . . ■>'. .. ■ : ' at the ; ' - ~ ^- ' 

N . Payment for these services shall be made to thg Operator dri ' ~ 



f ;. III. The Operator agrees to use priQper> precautions to ^ 

t^er property of the Owner; and agreef M against any and all 

^age and mjury t6 any persqh or person^, inbluding emfjfeyee^^^^^^ Operator caused 

or arising cOin ;:of^saicl^^ * ■ ^ - , . 

IV. The Operator further agrees that the Work will be cipne iri* a workmanlike manner 
and completed on *or before ^ ■ ; / . ■ ^ 

■ '• '■• ^ ■ '■ ■ \ \' X' -^-- ■ V" 

V. The Operator agrees to^^ with all federal afid state' 5aws or regufations 
controlling his operations, including state, fo/est practices lawS: governing leaving of: seed . 
trees. The Operator agrees to indemnify and hpld- harmless; the Owner from gny and all* 
claims , or demands which may be made against him by reason of the Operator's operation 
or violation by the Operator of any laws or regulations governing said ^o . 

VI. It is mutually understood by the parties hereto tb^ the OpJterator is ^nbt an 
employee of the Owner, but that he is ah independent contractorralsA, that if the pp^rat^^ 
subcontracts any portion of the operation, tha Operator as primia/7 contractor shall be 
responsible for all acts by subcontractor. / * V ; 

VII. It is agreed between the Owner and Operator that the payrnent of ''' \ "v, ' ■ ' \ ' 
P^*^ • ' " ' of timber cut as hereinbefore specified shalf 



include full payment for th^^^ equipment used in connection withVhe 

operation.. ' '^H:^^: ' ' ,*. ■ 



of date of termmation and by paying in fullas above specified for all material 
. by the Operator. , 



and 



flrs, wmfen"""'- *• ""^ h-* «*. day »nd y 



year 



WITNESSES: 



SIGNED: 



(For the Operator) 



Operator 



(For the Owner) 



, Owner 
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FOREST BUSINESS METHODS- 
> UNIT I 



JOB SHEET #1"INSPECT A TIMBER'sALE FOR CONTRACT COMPLIANCE 



I. Tools and materials needed 

A. Conipass . ■ ■ . ^ ' 

B. Copy of the sale contract / 

C. Sale cor>tract compliance summary form 

W, Procedure • * ^ 

A. Instructor will assign a plot of timber for sale 

B. Fill in the blanks provided on the attqfihed sale contract compliance 
summary form on the following pages ^ * 

C. When completed, turn in to the instructor for eyaluation 




T4-F 



2. 
3. 



• JOB SHEET #1 

SALE CONTRACT COMPLIANCE INSPECTION SUMMARY 



1. SALE DESIGNATION 



lATE OF INSPECTION. 



(FQRESt. COMPARTMENT. PITrCHASER, DATE). ' ' - 
PAYMENT UNIT _PERCENt Of UNIT COMRLET^O 




5UMMARY OF THE SALE AREA CONDITIONS AS REPORTED OR KlOTED PRIOR TO INSPECTION > FROM 
REVIOUS INSPECTIONS OR /'SPOT CHECKS" ' 



PREVIOUS ACTION TAKEN TO SECURE CONTRACT COMPLIANCE; ORAL 



BY 

(FOREST OFFICER) 
NATURE Of REQUESTED COMPLIANCE: 



TO 



WRITTEN 

f ~ 



(COMPANY REPl 



m 



TATIVE) 



(DATE) 



5. COMPLAINTS REGISTERED BY PURCHASE:R 



(CITE AC 
RESULTS) 



TION TaJeN 



(DATE). 



(NATURE OF COMPLAINT) 



TO SETTLE - W^EN TAKEN, WHO WITH, WRITTEN OR VERBAL. ETC. AND 



6. CONDITION "FOUr/D (BASED ON SYSTEMATIC INSPECTION. STRIP LOCATED ON SALE AREA MAP): 
A'.. CUTTING OPERATION : LENGTH OFM 'CHAIN^STRIP CHAINS- ACRES INSPECTED: 



r 

• 



UNCUT MARKED TREES 




CUT TREES/LOGS LEFT 




TREES DAMAGED 


SPECIES 


DBH 


NO. 
LOGS 


VOL.MBF/ 
CUFT 


SPECIES 


DBH/ 
DIB 


LGTH 


^'OL. MBF/ 
CUFT 


SPECIES 


DBH 


VOL.' 


HT 


KIND 




H 

























NUMBER OF 1/5 ACRE PLOTS CHECKED 



ACRES INSPECTED 



STUMP HEIGHT 




WASTE'LONG BUTT & top; BREAKAGE 




^« UNMAF?kED TRE.ES CUT 


NO. OK 


NO. 
TOO HIGH 


SPECIES 


DIB 


LGTH 


VOLUME 

MBF/ 
OR CUFT 


BUTT (D) 
TOP (T) 
BREAK (BR) 


1 

• 

SPE^CIES 


STUMP 
PIB 


NO. 
LOGS 


VOLUME 

MBF/ 
OR CUFT 


S.T 


P.W. 


S.T. 


P,W. 
















1 
















ING : (NORMAL) (LONG LOG) OR (TREE LENGTH) 
/\V£RAGE trim ALLOWANCE AS CUT . INCHES 

NUMBER OF LOGS MEASURES _ NUMBER EXCEEDING TRIM ALLOWANCE 
ITION OF MARKING PAINT 
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^ . JOB SHEET #1 



7/ ROADfe ' 



A. ARE tIn^PQJR^RY LdGGING ,ROADS; SKID ^TRAILS, AND LOG LANDINGS CONSTRUCTED, 
•IVIAINTAINEO AND •^'AID-BY IN i ACCORPANCE WITH CONTRACT SPECIFICATIONS? (IF ^'NO'.'' 
EXPLAIN) : '^i^?-- - - * , 



B. STATE PROGRESS AND COMPLIANCE WITi^ CQNTRACT SPECIP>ICATIONS, OF SPECIFIED ROAD 
CONSTRUCTION " ^" ' 



C, /IS PURCHASER DOING HIS OWN REQUIRED SHARE OF SYSTEM 'ROAD MAINTENANCE. IS HE 
PERFORMING I N ACCOR DANCE W| TH A W RITTE N AGREEMENT DE Fl N ING "HIS SH ARE"/ (IF "NO". 
'EXPLAIN) - % 

* ~ " — : — IT- ^ ■■ 



8. EROSION CONTROL » ' 

A.^ SEEDING DONE AS REQUIRED? *(IF "NO".' EXPLAIN)^ 

. ' ' — ^ ^ ■ ■ - 



B. ARE MILL SETS. CAMPS. ETC., PROPERLY LAID-BY AFTER ABANDONMENTS? (IF "NO" EXPLAIN) 



9. SLASH DISPOSAL - ARE SLASH DISPOSAL REQUIREMENTS BEING MET CU^^RENTLY? (IF "NO" 
EXPLAIN) * 



10. FIRE CONTROL; . ^ 

• A. HAVE MILL SITES AN D CAMPS BEEN FIR E-PROOFE D; ARE SAFE AR RANGEME NTSFOR SLAB AND 
SAWDUST BURNING IN EFFECT?, (IF "NO", EXPLAIN) ■ ' 

^ ■ ' 

B. HAS PURCHASER MET OTHER CONTRACTUAL FIRE PREVENTION AND CONTROL REQUIREMENTS? 



11. CONSUMER RETURN SCALE: , ' , . . ' 
ANY OBSERVATION ON SALE AREA LEAPING TO QUESTION ON RELIABILITY OF CONSUMER 
RETURNS:^ . - O* 

12. OTHER: ADEQUACY OF PURCHASER SUPERVISIOIVf. SANITATION, SAFETY PRACTICES, P^AYMENTS. ETC. 



. _ ■ y. 

.13 SUMMARY OF ACTION REQUIRED OF PURCHASER TO MEET REQUIREMENTS FOR ACCEPTANCE 



14: FOLLOW-UP /^CT\6N: ORAL WITH 



(Name of Compnny Represontativo) (By) . (Date) 



• (RESULTS) 



WRITTEN TO 



(PURCHASER) (BY) (DATE) ' (RESULTS) 

»^ ' * . REVIEWED & 

15. SUBMITTED: BY ' APPROVED BY , 

^ ' (DATE) (FbREST OFFICER) (DATE) ' " (Dlf^TRlcT RANg¥r)'~ ^ 

K^. FINAL SPOT CHECK ^ BY 

iO/\TB) (FOREST OFFICER) - ~ ^ 

NOTIFICATION Of PURCIIASFn 

17. PAYMENT UNIT AC^^EPTED ^ _ J INWmTING 

(DATE) (blSTRl'CTTW^GETf)'"" 
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FOREST BUSINESS METHODS 
UNIT I 



Match the terms on the right to the correct definition. 

. 1. 



_a... In timber sales, the 
siyicultural need of the 
timber stand / - 

_br. The act of soliciting buyers 
to bid on a tirnber sale 

• ' ■ .' ^ . 

jC/ An enforceable .agreem&nt 
between two or rnord parties 

_d. The inspection of a going timber 
sale to check for adherence to ■ 
the terms of the contract 

_e. A proposal by one person to 
- enter into a legal relation 
with another 



. f. The one who proposed the offer 



__g. TJie one who accepts the. 
proposal ■ ^ ; ' 

_h. A withdrawaiVof an offer^ 
before it has Eilen accepted 

J. To turn down an offer 

J. To make another offer instead 
of accepting the original offer 

^k. A kind of bargained for price 
not necessarily money 

J. P^ons having the legal 
rignt to form a contract 

_m. To contract for legal merchandise 

n. Particulars of a Salfe of^ timber 
such as location, products, 
method of bidding, when to sell, 
and how timber fs sold 



2. 
3. 
'4. 

5. 
^ 6. 
. 7. 
^ 8. 
9. 

TO. 

11. 
12. 
13. 
14. 



^ Offer 

Counteroffer 

Cqmpetent parties 

Gontr^ct 
cprnplrance 

Revocation 

Need 

Consideration 

Offeror 

BiddirK]. 
procetlure' - 

Legal 
objective 

Rejection 

Coat^ract 

Off^rence 

P/ospectus 
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Usl eight categories of records necessary in a, forest business operation. 

a- ■ . ' ' e. 

b. f. . . ' 



List six basic items of sellirlg timber. . 

" . V ■ s • ■ ■ , « 

a- ■ ° , . ■ ■ d.^ ■ ■'. . 

'c. . ' ,■■ _ ., r: .. ^ ,. J: 

Arrange in numerical order the steps of the bidding" procedure, 
'a. Offer ' „ ' ' ' • 

b. Advertisement. : '$ 

c, Accepfance of offer 



d. Prospectus ( 

u^^J}^^ ^^"^^ ^^^'^ essential elements of an offer by placing 
an ,X m the blanks, provided. • . 

J a. Definite and complete in content 

^ b. Ad\;ertised' for thirty days 

Considered more ^han a negotiating instrument 



d. Communicated frbm offeror to offeree 4 

e. Offered with ihe intention of fornriing a contract 



f. Written by a lawyer , , " ^ 

Select from the list;below the s^en ways to termi.nate 'arTof^er by placing an 
X irfthe blanks provided. ^ , 

a. Change of mind J1_J-^ Unacceptable terms in 

the' offer ^ 

^b. Destructipn of subject *' .\ 

.^^^^^^ . ^ ' g. Subsequent illegality 

_c. Revocation ^ V . ^ .Lacl/of advQhti«;ement 

cf Lapse of reasonable time i: Rejection 

e. Acceptance ^ - , j. Counteroffer 



8. 
9. 



Select from the list belovy the foufiessential parts to a contract by placing an 
^'X" in the blanks provided. 



a. Legal objective 



' b. Heading 



_d. Subject matter 

\ ■ 

e. Consideration / 



X. Competent parties 



_f. Offer and acceptarice 



Identify -the parts pf a contract. ' ' ' 

Demonstrate the ability to determine a timber sale contract compliance, / 

(NOTE: If test questions 8 and 9 have not been accomplished. prior tb the test, 
ask the instructor, when the above activities should be compreted.j 




FOREST BUSINESS METHODS 
V • UNIT I 



ANSWERS. TO TEST 



a- 






7 • . .' ' 




• . ■ ' ' ' ■ k 

9 ■ g. 13 


1. 


3 • 




12 h. 5 


rri. 


10 ' 


d. 


4 i. 11 


n. 


14 


e. 








a. ' 


Bookkeeping 


e. 


Timber tract 

t fill Iw/ ^ t VJVi' V 


b. 


Labor . . ' 


f. • 


Cuttina 


c. . 


Equipment 


n 


F" O roc t" 1 m n rr^i/om o r\ + 
r Uicol 1 1 Iipr UVciTlcn I 


d. 


Inventory 

* 




Maps ^ 


a. 


Need 


d.- 


Bidding procedure 


b. 


Products available 


.,e. 


Contract 


c. 


Designation and 
measurennent of products 




Contract compliance 


a. 


3 






b. 


2 






c. 
d. 


1 







3, c, d, e 

b, c, d, f;^ i, j , ' 

a, c, e, f ^ \ ' ^ 

Evaluated fo the satisfaction of the instructor. 

Performance skill will be/ evaluated to the satisfaction of the instructor. 



